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Recognized by Telephone Engi- 
neers everywhere as economical 
and efficient for all types of 
service in exchanges of every size. 





Consultation as to your needs invited. 


| || AUTOMATIC ELECTRIC COMPANY, CHICAGO 


COLUMBUS OFFICE: NEW YORK OFFICE: FORT WAYNE OFFICE 
516 Columbus Savings & Trust Bldg. 21 East 40th St. 502 Bass Block. 
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Compagnie Francaise pour |’Exploitation des Procedes 
homson-Houston, Paris 


Automatic Telephone Mfg. Co., Ltd., Liverpool. Automatic Telephones, Australasia, Ltd., Sydney. 
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AUTOMANUAL 


Wonder why it is that since the war practically 








all contracts for new equipments of substan- 


tial size have been for AUTOMANUAL. 





Ohio Men Think It Over 


Ask Ashtabula 
Ask Conneaut 
Ask Lima 
Ask Galion 
| Ask Wapakoneta 
) Ask Celina 
Ask Fremont 
Ask Mansfield 
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Editorial Mention 


Eliminate Waste 
At a meeting of engineers and tech- 
nologists from all sections of the coun 
try held at Syracuse, N. Y., recently 
opened with the 
Herbert 


president of the American Engineering 


the proceedings wert 


announcement by Hoover, 


Council of the Federated American En- 


gineering Societies, of the appointment 
of a committee o1 elimination ot waste 
in industry 

[The appointment of this committee, 


according to Mr Hoover, marks the be 


ginning of what is officially styled by 
this council as a great national assay 
ol wast \ r I ! 100.000 to 
200,000 engineer! functioning through 
the co il will attempt st ing the 
nati ingle industt ganism 
to loc e wi t try 
, 
T | ‘ 
\ us = 
‘ 1 the dit 
fers ] ente n | c { Wr etiotl 
wast t —, ' 
d i ’ +f q ( ’ mi 
sti nme £ in 
d 
P t ' i 
T T t T { i 
] T t 
| ect + 
1) 
‘ ‘ 
1 T : 
{ 
ons 
“| 1cT1\ tior 
t t 1! ( 
m 
r ! 
i 
T+ se 9 the 12 
tiie yu yn te to 
1 ( state | engineering 
gal t with t American Eng1 
‘ ncil eCTN ( tT 


work and a nation-wide plan described 
is the most ambitious movement in the 
direction of solving economic problems 


ever undertaken by American engineers 


Visit Your Exchange 
Mr. F. D 
of the Orange County 
at Middletown, N. Y., 


tion to an unsolicited editorial in his 


Fancher, general manager 
Telephone Co. 
calls our atten 
ocal paper. The editorial is construc 
tive and contains an excellent idea for 
ther telephone managers to use. We 
ippend it in full: 

\nnouncement in The Herald of 
Wednesday evening to the effect that 
the \Orange County Telephon 


pany had extended an 
the school 


Com- 
invitation to 
children of the city to 
isit its plant and make an inspection 
thereot is interesting. The invitation 
was extended through the 
Education The idea is to educate 

hildren regarding the really won 
derful machinery, plant and organiza- 
which make the telephone con 


Board of 


long it might make some of then 
re patient with the telephone con 
] could see the tre 
have to be 
vercome every day the intricate 
rroblems that have to be solved, and 


ve met and 


leet storm, or a_ heavy 
plays havoc with the 
nd a hundred and one t 
happen to disturb the sensitive Tr 
ganization and stop it from function 
ing properly Against all these con 
tingencies the staff of the telephone 
ompany must constantly do battle 
Che men must be ready at all times 
1e elements in order to 
maintain the service It is not an ur 
common thing for telephon: 
to be on the job all night ong 
order that you, Mr. Subscriber, may 
t} 


ike down your receiver in the mort 


1] 


1 1 
prave tl 


linemen 


ing and talk to a business associate 
without a minute's delay. 

Complaints about the _ telephone 
service are unjustified and unjust. In 
the first place the service is good— 
much better and much faster here than 
it is in some cities, and, in the second 
place, it is much faster than we have 
a right to expect it to’ be considering 
what the service costs. 

One has but to look a few years, 
if one is old enough, and compare 
the service today with what it was 
in the early days of telephony; and 
one has but to think what modern 
business and social life would be with- 
out the telephone to appreciate what 
it means to our complex civilization. 
[It would be a good thing if all critics 
of the telephone service would pay 

visit to the central office—just as 
the school children have been invited 
to do—they would come away with 
a different attitude of mind and be 

ore inclined to boost than knock. 


England’s Telephones 


B. G. Hubbell, of New York, who is 
spending the winter on the Continent, 
as sent TELEPHONE ENGINEER consider- 
ible information as to telephone rates 
and service in England Conditions 
ve become so bad both as to charges 
service that the whole matter may 

he presented to parliament for solution 
\. J. Hopson, president of the Asso- 
iated Chambers of Commerce, says the 
present methods are so hopelessly in 
ficient—“a standing example of how 


not to do things,” and a warning against 


he nationalizing of any other section of 


wetry 
SUry 


Many 


authorities are in favor of 


measured service instead of the present 
flat rate \ prominent member of par- 
states the matter very clearly 
vhen he says: “It seems to me to be 


that as a general principle the 


f 


user should pay for such service as he 


Under government ownership the tele- 
hone service of Britain is a joke and 
Englishmen are coming to see it. Just 
what action parliament will take to give 
England more modern telephone service 


emains for the future to determine 
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Truck and trailer used by 
New York Telephone 
Company to transport and 
distribute poles. 
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A new practical telephone which 
allows free use of the hands to 
write while receiving messages. 
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Wireless telephone 
and switch board 
now used by many 
brokerage houses. 





























The interior of an automatic exchange in Germany, where it is the plan 
extensively. 





to use automatic equipment 
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National Maximum Production 


Abstract of an Address Before the American Engineering Coun- 


cil at Syracuse, 


HE Federation of Engineering 

Societies has been brought about 

solely that we might secure for 
public service the collect:ve thought and 
influence of 100,000 to 200,000 of our 
professional engineers. This great body 
of men in administrative and technical 
service penetrate every industrial avenue 
and thus possesses a unique understand- 
ing of many of our intricate economic 
problems and an influence in their so- 
lution not equaled by any other part 
of the community. Wanting nothing 
from the public either individually or 
as a group, they are indeed in a posi- 
toon of disinterested service. This fed- 
eration has initiated service to the pub- 


lic in many directions 


[ propose to deal with only one meas 
ure of this service today. Your coun- 
cil has organized a preliminary survey 
of some of the weaknesses in our pro- 
duction system. This survey will at- 
tempt to visualize the nation as a sin- 
gle industrial organism and to exam- 
ine its efficiency towards its only real 
objective, the maximum product’on. In 
a general way this inquiry will bear 
upon the whole question of ° deficiency 
in production—industrial waste in a 


broad sense. 


The waste in our production is meas 
ured by the unemployment, the lost time 
due to labor conflict, the losses in la- 
bor turnover, the failure to secure maxi- 
mum production of the individual due 
either to misfit or lack of interest. Be- 
yond this again is a wide area of waste 
in the poor co-ordination of great in 
dustries, the failures in transportation, 
coal and power supplies which re-echo 
daily to interrupt the steady operation 
of industry. There are again such other 
wastes due to lack of standardization, to 
speculation, to mismanagement, to inefh- 
cient national equipment and a hundred 
other causes. There is a certain proof 
of deficient production by comparisons 
of our intense results in 1918, when, 
with 20 percent of our man-power 
withdrawn into the army, we yet pro- 
duced 20 percent more commodities than 
we are dong today. We are probably 
not producing more than 60 or 70 per- 
cent of our capacity; that is, if we could 
synchronize all national effort to maxi- 
mum production, we could produce 30 
or 40 percent more commodities and 
service. Our national. machine is today 
worse than usual, as witness the 3,000,- 
000 idle men walking our streets. One 


part of the human measure of this 


N. Y., February 14th, on 


By HERBERT HOOVER. 
President American Engineering Council. 


shortage in production is the lack of 
necessities or comforts to them and 
their families, and their anxieties as to 


the future. 


No one will ever suppose that it is 
ever poss.ble to bring national produc- 
tivity up to the full 100, but the whole 
basis of national progress, of an in- 
creased standard of living, of better hu- 
man relations, indeed of the advance- 
ment of civilization, depends upon the 
continuous improvement in product-vity. 
While we currently assume that great 
advances in living standards are brought 
about by new and basic invention, yet 
in fact even a greater field of increas- 
ing standards lies in the steady elim’- 
nation of these wastes. The primary 
duty of organized society is to enlarge 
the lives and increase the standards of 
living of all the people—not of any spe- 
cial class whatever. We are therefore 
proposing to make a prelim’nary exami- 
nation of the volume of waste in cer- 
tain industries, the proportions that lie 
in each field of fault. And no engi- 
neering report is worth the paper it is 
written upon without constructive sug- 


gestions in remedy 


There is ofttimes a superficial dis 
missal of this subject of maximum pro- 
duction on the assumption that there 
are positive limits in production due to 
over-supply. Such assumption has no 
proper foundation in the broad view 
of industry as a_ whole Too much 
economic thought on production has de- 
limited its boundaries by the immediate 
volume of demand of a given commod- 
ity. There is no such thing as the na- 
tion over-production, if it produces the 
right commod'ties. The commod'ties or 
services produced by the whole nation 
are capable of absorption bv the whole 
nation if they are of the right character. 
In other words, if we could attune the 
who'e industrial machine to the highest 
pitch, agriculture as well as manufac- 
ture, an ‘increasing production would 
mean a directly increasing standard of 
living. When ten men or one hundred 
million men divide their united output, 
they can by doubling their output have 
twice the amount to divide. The prob- 
lem in doubling output is to direct it to 
commodities or services that they can 
use. There is no limit to the imerease 


of living standards except the limita- 


Industrial Waste 


ticns of human strain, scientific discov- 
ery, mechanical invention and natural 
resources. 

It is true enough that any particular 
commodity or service can be over-pro- 
duced, for each will reach a saturation 
point in demand all the members of the 
community have been supplied. The ab- 
sorption of increased productivity lies in 
the convers:on of luxuries of today into 
necessities of tomorrow, and to spread 
these through the whole population by 
stimulation of habit and _ education. 
Wheat bread, railways, good roads, elec- 
tricity, telephones, telegraphs, automo- 
biles and movies were once luxuries. 
They are still luxuries to some parts 
of the population 

It is but a corollary that certain com- 
modities can better be produced for ex- 
change for commodities from outside 
our boundaries of more appropriate 
character to our needs. Today we have 
capacity for production of some com- 
modities not only in excess of our home 
need, but even beyond expert demand 
under present financial conditions. As 
a matter of practical remedy, we must 
either reorganize these financial relations 
or alternately abandon some part of this 
kind of production and turn our idle 
men to mak’ng things of which we are 
not yet fully supplied. 

To put the matter in another way, 
there is no limit to consumption except 
the total capacity to produce, provided 
the surplus of productive power is con- 
stantly shifted to new articles from 
those that have reached the saturation 
noint of demand. For instance, we have 
the productive capac'ty wasted today 
that would improve the housing condi- 
tions of our entire people to the level 
that perhaps only 50 percent of them 
enjoy—and at the same time not en- 
trench upon our established necessities. 
I am not suggesting that the forces of 
production can be shifted by imperial 
direct’on. The practical thing that can 
he done is to eliminate some of the 
wastes and misfits in our production, 
and denend upon the normal processes 
of business and human desires to absorb 
them. ; 

The largest area of waste lies in the 
large periods of slack production and 
unemployment, due to the ebb and flow 
of economic tides between booms and 
slumps. The ideal would be stead‘ly in- 
creasing production—an ideal of no like- 
lihood of exact realization because of 
inability to ever gauge the advance in 
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growth consumption or the approach of 
saturation. On the other hand, there are 
certain possibilities of stabilization worth 
consideration. For instance, we can 
classify labor into that engaged in pro- 
duction and service from this equipment 
Our studies of industries as a whole 
show that we usually expand our equip- 
iment just at the periods of maximum de- 
mand for their products instead of do- 
ing our plant expansion during periods 
of slack consumption. We thus make 
double demands on labor and we doubly 
increase unemployment in periods of 
reduced consumption. That is indeed 
one of the factors in our great unem- 
ployment today. Everyone knows that 
for our normal productivity, our trans- 
portation facilities are today inadequate. 
We know that we are_ insufficiently 
housed, insufficiently equipped in our 
public roads and our public utilities: 
that we need an entire revision of our 
power supply, that we need expansion 
of our waterways, and yet armies of idle 
men are walking the streets. The rea- 
sons why this occurs are not far to seek. 
in that it is at times of high productivity 
that capital is most easily obtained. It 
is then that the necessity of increased 
equipment most impresses men’s minds 
and it is the high hopes of these periods 
that lead them into the adventure of 
expansion. Nor is it possible to expect 
that all industry could be so stabilized 
as to do its capital construction in pe- 
rods of depression in commodity, de- 
mand. Nevertheless, there are some in- 
dustries that could, by co-operation of 
the government and co-operation among 
themselves, be led in this direction. 
More pasticularly does this apply to rail- 
ways, telephones, telegraphs, power sup- 
plies and other public utilities, and to 
the expend'ture upon our state, munici- 
pal and national public works. 

(Another variety of intermittent em- 
ployment, and thus great waste, lies in 
certain industries now operating upon 
an unnecessarily wide seasonal fluctua- 
tion, as for instance the bitum‘nous coal 
industry. This is today one of our 
worst functioning industries These 
mines operate seasonally and erratically. 
They proceed from gluts to famines, 
from profiteering to bankruptcy. As al- 
ready determined by our engineer’ng 
bodies, the men who mine our coal find 
work only 70 percent of their time. In 
other words, there are 30 percent more 
equipment and 30 percent more men at- 
tached to this industry than are neces- 
sary if it were stabilized to continue op- 
eration. The min’ng engineers have al- 
ready pointed out the directions in 
which remedy lies, through — storage, 
through railway rate differentials and 
other remedies. Through constructive 
action, an army of men could be re- 


leased from this industry of necessity 
to convert some luxury into a necessity 
of tomorrow. This is no plan to control 
prices or profits, although through it 
both the producer and consumer in coal 
could be placed upon a sounder basis 
than today. The interest of the con- 
sumer and producer, is, however, even 
less important than relief from the in- 
termittent employment and unemploy- 
ment w thin this industry that today 
brings a train of indefinite human mis- 
ery and some of our lowest standards of 
living. 

The second largest area of waste in 
productivity is the great amount of la 
bor friction, strikes and lockouts The 
varied social and econom‘c forces in- 
volved in this problem needs no repeti- 
tion here. Fundamentally this is not 


alone a struggle for division of the re- 


SUCCESS TALKS 
HOPE 
By S. A. CHANDLER 


A man without hope is without a 
chance to succeed. Lack of hope dulls 
vision. He sees nothing to urge him on 
to greater effort, nothing to be gained 
by greater activity, so won’t even try. 
And the man who won't try is a pre- 
cinched failure. 

But as long as he retains hope he has 
an opportunity to grow. He is alert to 
any chance to better himself. He seeks 
the thing he hopes for, so is prepared to 
find it and to recognize it when he does. 

Hope lifts the veil of doubt in his 
mind. It makes him see the brighter. 
result-getting side of things; makes him 
believe that there is a way out or a way 
around. And, believing that he will ob- 
tain the object of his hope, he will ear- 
nestly strive for it. And surely there is 
hope for the man who will honestly 
strive for that which he desires. 


(Copyright, 1920, by 8S. A. Chandler) 


ults of production between capital and 
labor, but there is also a loss greater 
from strikes and lockouts in the element 
of purely human friction and loss out 
side the area of dispute on wages and 
hours. The growth of industry into 
large units has destroyed the old mu 
tuality of interest between employe and 
employer. Our repetitive processes hav 
tended to destroy the creative instinct 
an? interest in employes: at times the‘r 
efforts snk to low levels indeed Wi 
will yet have to reorganize the who’ 
employment relationship to find its so- 
lution. There is great promise in this 
field during the past two vears, and the 
progress in this matter is one of the 
subjects under our inquiry 

Yet another variety of loss lies in the 
unnecessarily faulty distribution of our 
labor supply due to seasonal and to 
shifting demands. An adequate national 
employment service is indeed the first 
need to reduction of these wastes 

Probably the next largest fraction of 


waste in productivity lies ‘n a too high 
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degree of individualism in certain basic 
products and tools. In other words, a 
standardization of certain national uten- 
sils makes for economy in distribution, 
in operation and in repairs. The neces- 
sity of maximum production during the 
war opened a great vista of possibili- 
ties in this direction. Such standardiza- 
tion as car couplings, or wheels, and cars 
generally, represents real progress in this 
direction. These possibilities lie in a 
hundred directions. There are all sorts 


of cases, from sizes of chains to the 


size of automobile wheels. Today dozens 
of different sizes are placed in the mar- 
ket by manufacturers and entail not 
only special equipment and skill to pro- 
duce these many varieties, but also great 
stocks are required in distribution and 
losses are entailed due to lack of inter- 
changeability. It is certain that there 
are a great many articles of every day 
use in which the manufacturer would 
indeed be glad to undertake some co- 
operation in standardization, from which 
the sav ng in national effort would be 
interpreted not into millions but into 
billions of dollars. This does not mean 
that we stamp the individuality out of 
manufacture or invention or decoration ; 
it means basic sizes to common and 


eve ryday things 


\nother type of waste lies in our 
failure to advance our industrial equip- 
ment The Super-Power Board will 
demonstrate the saving of 25,000,000 to 
50,000,000 tons of coal annually by the 
electrification of our eastern power sup- 
ply. The St. Lawrence Waterway Com- 
mission will demonstrate the saving of 
five to ten cents a bushel to the farmers 
of fifteen states bv unlocking the lakes 


to ocean-going vessels Nor will this 


added efficiency to our national trans- 
port injure our present systems of canals 
and waterways, for we have ever found 
that the prosperity of an industry blesses 


them all 


Nor do we believe it is necessary to 
effect these things ‘by the government 
The spirit of co-operation that has been 
vrowing in our country during the last 
thirty years has already solved many 
things: it has standardized some things 
and is ripe for initiat've toward co- 
operation of a widespread character. The 
leadership of our federal government in 
bringing together the forces is needed 
No greater field of service exists than 
the stimulation of such co-operation 
The first step is sane analysis of weak 
ress and sober proposal of remedy. If 
the facts can be established to an intelli- 
gent people such as ours, action is cer- 
tain even if it be slow. Our engineers 
are in unique posit’on for this service, 
and it is their obligation to carry it 


forward. 
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Northern White Cedar Association Meeting 


Twenty-fifth Annual Convention of the Cedar Men 
Held at the Radisson Hotel, Minneapolis, February 8 


The Northern White Cedar Associa- 
tion held its twenty-fifth annual conven- 
tion at the Radisson Hotel, M:nneapolis, 
on February & In his annual address 
President | \. Furlong, of Minneapo- 
lis, said in part 

“During the years through which we 
have just passed we witness the end 
of a five-year period of wartime infla- 


tion and 


speculation, throughout which 
time we all lost our perspective of 
values and unconsciously rose with the 
wave. knowing that ultimately we must 
go through a readjustment of values; 
but few thought it would come as soon 
r be so drast 

“During the first half of 1920 we 


Most 


me mbe rs were able to dispose 


were riding the peak of the wave 
of our 
of ther products before the recession 
begul [ refer to poles, pulpwood, ties 


and logs. The companies handling posts 


vere not so fortunate, and large stocks 


of posts are being carried over, with no 


demand whatever 
“Taking our industry as a whole, we 
have a lot to be thankful for, if we look 


" ‘ 
} 


around and realize what other businesses 


have gone through and are still going 


through I refer to the lumber, copper, 
leather, rubber, woolen, cotton and other 
similar industr'es. Firms handling these 
commodities have taken tremendous 
losses and many old and wealthy con- 
cerns have had their capita ind surplus 
ntirely wiped out 


‘Nothing 


curred among our members It is true 


approaching this has oc- 
that there have been some losses taken 
in inventories of stocks carr‘ed over, 
but there is no company that is not well 
able to absorb the loss and go ahead this 
year and do business On the whole, 
our members have had a profitable year 
and are in shape t face the readjust 
ment that is with us today, and with 
normal conditions wi he able to con 
1 


tinue and progress 


“But not until this readjustment is 
completed will a real recovery set in 
The chief obstacle to this completion is 
human stubl and unwillingness 


yornness 
to face the facts and reluctance of the 
individual to assume his share of the 
loss. When this is done, then, and then 
only. can we look for a real revival of 
all bhus‘ness 

“The producer and manufacturer have 
taken their losses, the wholesale his 
Labor has taken a part of its, but the 
retailer, without which labor cannot ad 
just itself, has taken but a very small 


1 


percentage Only when the four are 


working in union, each bearing his part, 
can we expect real business progress and 
prosperity 

“We are 


as a whole, the poorest business month 


startng 1921 with January, 
in years. February should be better, 
and along later in April and the first 
of May we should be acquiring a full 
head of steam’ and be going ahead on 
1 real normal basis. 

“By that time the new administration 
it Washington will be in charge and 
our new president will have been in- 
augurated and will have gathered. around 
him for counsellors and advisors real 
men whose opinions and suggestions he 
follow. If 


he will give us the real business admin- 


will invite, listen to, and 


istration that we must have, we need 
not fear this year or the next four 
years.” 
Following the president’s address. 
N. C. Boucher, secretary of the associa 
tion, presented his annual report show- 
ing the year’s activities. The member- 
from 44 to 49 by the 


addition of the following members: 


ship increased 


Central Warehouse Lumber Company, 
M:nnesota Minn Kreeton 
Company, Johnswood P. O., Drummond 
Island, Mich.; Northern Cedar & Lum- 


Transfer, 


ber Co, Blackduck, Minn.; Northern 
Cedar & Timber Company, Menominee, 


Mich 


| Seery, 


James Reid, Big Fork, Minn 
3utternut, Wis., and Cedar 
River Lumber Company, Minneapolis 

The association’s finance was shown 
to be in excellent condition from the 
report of Treasurer H. F. Partridge, of 
Minneapolis. 

The reports of the different commit- 
tees were read showing the great ac- 
tivity during the year \n appropria- 
tion of $7,000 for cedar pole advertising 
was made during the present year 

The election of officers for the vear 
was as follows: Benjamin Finch, Du- 
luth, president: W. B. Thomas, Manis- 
tinue, vice president: H. F Partridge. 
Minneapolis, treasurer. M. H. Schus- 
sler and W. C. Meader, of Minneapolis, 
were elected directors. 

\ banquet at the Radisson closed the 
meeting 

The following is a list of those ir 
attendance 

(American Cedar Company, H. S. Gil- 
key: Baudett Cedar Company, Georg 
D. Arnold: Bell Lumber Company, W 
C. Meader: Brown Land & Lumber 
Company. D. D. Comstock: Canadian 
Cedar & Lumber Company, W. W. Sco 


ville- Central Warehouse Lumber Com- 


pany, C. P. Bradnober ; Coolidge-Schus- 
sler Company, M. H. Schussler; Craw- 
ford Cedar Company, J. R. Roper; 
Curry & Whyte Company, D. J. Curry; 
Duluth Log Company, T. B. Bradley; 
Erickson & Bissell, C. W. Bissell; Finch 
Brothers, Benjamin Finch; A. C. John- 
son Lumber Company, A. C. Johnson; 
McCulloch & Moss Lumber Company, 
W. C. Moss; MacGillis & Gibbs Com- 
pany, J. E. Gerich; National Pole Com- 
pany, J. C. Kirkpatrick, H. W. Reade 
and A. D. McIntyre; Naugle Pole & 
Tie Company, A. T. Naugle and W. L. 
Cedar & Lumber 
Company; A. E. Witting; Northern 
Cedar & Timber Company; W. S. Patch; 
Page & Hill Company, L. A. Page, Jr., 
and L. L. Hill; Park Falls Lumber 
Company, F. O. Nelson; T. M. Par- 
tridge Lumber Company, T. M. Par- 
Partridge; Pendleton 
Gilkey and W. H. 
Gilkey; James Republic Cedar 
Company. M E P. Tink- 
man: Valentine-Clark Company, E. L. 
Clark and G. W. Willson; Virginia & 
Rainy Lake Company, A. K. Berger; 
White Marble Lime Company, W. B. 
Thomas; I. Seery; Wisconsin Land & 
Lumber Company, W. B. Earle; Cedar 


River Lumber Company, Lou‘s Olson 


Lafean; Northern 


tridge and H. F. 
& Gilkey, H. S. 
Reid ; 


Brown: C€ 


Saving by Telephone 
Few people appreciate the actual 
money saving to them made possible by 
their telephone. An investigator of the 
subject recently took farmers as an ex- 
ample. In order to determine the saving 
to the farmer the very low figure of 5 
cents per mile was allowed for his time 
and cost of transportation, were he to 
attempt to do the same work as his 
telephone. The figures made the farmers 
look like profiteers. 

The figures were based on thirty days’ 
use of the telephone. Subscriber No. 1, 
farming 160 acres, had 39 business calls 
in the month which would have con- 
sumed traveling 153 miles, had he been 
forced to physically make the trips. This 
at 5 cents a mile amounted to $7.65. 
Subscriber No. 2, farming 320 acres, had 
70 bus'ness calls, which would have to- 
taled 144 miles, and, computed the same 
way. his cost would have been $10.80. 
Subscriber No. 3, farming 906 acres, 
had 91 business calls, the mileage of 
which would have totaled 444 miles and, 
computed at 5 cents a mile, would have 
imounted to $22 20. 

In each case actual experiences of the 


three farmers were taken 
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Wisconsin State Telephone Convention 


Telephone Men of the State Attend a Three-Day Meeting 


at the Republican House, 


The annual meeting of the Wisconsin 
State Telephone Association was held 
at the Republican House, Milwaukee, on 
February 15 and 16, with more than 100 
telephone men of the Badger state in 
attendance. President Walter J. Gallon 
in his opening address spoke of the eco- 
nomic readjustment the telephone indus- 
try is going through in common with all 
other lines of business. ‘“‘When we are 
reading our daily papers there are times 
when we feel quite optimistic, and the 
sun seems to shine as brightly as of 
yore; then from a clear sky come clouds 
which cause oppression. We begin to 
wonder if civilization as it is today is 
on the right track. 

“We begin to wonder if there is any 
limit to the ingenu'ty of the human 
brain. Our industry, in my estimation, 
is the most remarkable demonstration 
of a combination of science and inven- 
tion. I feel after reading of the de- 
velopments :n the scientific fields at va- 
rious times that we are on the verge 
of an evolution in our industry which 
will throw our present methods entirely 
into the discards. 

“Let us review for a moment what is 
going on. The inventive genius is tax- 
ing his brain to invent methods and 
means to help the management of tele- 
phone properties to give better service 
at least I earnestly hope that is their 
real motive. However, I am inclined to 
doubt, oftt'mes, whether the real motive 
behind the inventive genius is not the 
selling end of it. 

“During the past year I made it a 
point to visit many exchanges and watch 
the development of many inventions that 
are in the field at the present time. 
After my trips I came back to my office 
at a loss as to what to do. I have tried 
to answer the question, and after care- 
ful consideration I believe the question 
is answered entirely by the patron and 
the man who pays for the service. 

“T have found satisfied patrons in 
communities where the old magneto type 
switchboard was still working. I have 
found satisfied patrons where the first 
types of common battery switchboards 
are used and found very much dissatis- 
fied patrons in the exchanges where all 
the latest types of apparatus were in use. 

“In this day and age of state and 
government control, where the patron 
has access to the club which forces util- 
ities into line. the question of apparatus. 
in my estimation, is beginning to become 
a secondary issue. 


“We see efforts on the part of the 


Milwaukee, 


manufacturer of today to give instanta- 
neous connection. The human equation 
at each end of the line—by that I mean 
the two subscribers—seems, in the mind 
of the inventor, to be taking a secondary 
place. 

“In a well conducted exchange we all 
know, as telephone men, that the biggest 
percentage of our troubles are with the 
patrons themselves. So, after all, what 
does it mean? It means, gentlemen, 
that the telephone industry must be 
closer than ever to its patrons 

“IT do*not wish to take your time re- 
lating instances—we all know them—but 
I think you will agree with me that the 
principal trouble today in the telephone 
industry is with the patrons and not the 
owners and managers of telephone 
plants. I have not prepared engineer'ng 
curves because I know you will all agree 
that what I have said is mostly true. 

“One of the most unfortunate things, 
in my estimation, today is the fastness 
and eagerness of civilization to get what 
it wants regardless of the other fellow. 
\ study of the public press makes us 
wonder whether the human relationsh:p 
to one another is going back to the cave- 
man days. 

“The spirit of ‘get the other fellow’ 

seems to be rampant, and I was wonder- 
ing if it would not be possible if we, as 
individuals who are conducting a busi- 
ness that is so vital to human relation- 
ship, could not start a humanizing move- 
ment in the process of the education of 
the patron. I believe we have made a 
fair start at that. 
“Tt is not so many years ago when the 
damning of the switchboard operator was 
considered the right thing to do, but 
today what is it? There is not a con- 
scientious manager anywhere who, when 
a patron comes to his office condemning 
the operator, does not bring teeth to- 
gether and is ready to fight in behalf 
of the girl at the board. 

“T believe this clamor for quick serv- 
ice is over. I believe the word ‘instanta- 
neous’ should be taken out of our cur- 
riculum and the word ‘correct’ put in its 
place. 

“Might I say a word to the manufac- 
turers? Might I ask you to turn your 
mind more to simplicity. The idea is 
that of maintenance. You will agree 
wth me that the telephone maintenance 
man is gradually becoming a very highly 
trained specialist, which adds complica- 
tions to the management of properties 
and in turn will reuect upon the indus- 


try as a whole. 


February 15-17 


“T am making a plea in behalf of the 
small plant owners and managers. [ 
believe today we have reached the peak 


of the cost of telephone service to the‘ 


patron. I may be condemned for talk- 
ing as I have, but I have spoken as my 
heart and conscience dictates. The day 
of more sincere co-operation and closer 
contact with the patron and the workers 
in our industry, and higher feeling 
toward civilization as a whole, is at 
hand. Let us hope that we live to see 
the day when the sprit of ‘get the other 
fellow’ will be entirely eliminated.” 

Following the president’s address, Jay 
G. Mitchell, secretary-treasurer of the 
Illinois Independent Telephone Associa- 
tion, addressed the convention on “Some 
Phases of Public Utility Regulation,” 
after which the following committees 
were named by the president 

Registration : Joseph N. Baillie, Madi- 
son; A. H. Bowden, Almond; George 
Beyer, Wesby 

Credentials: J. L. Farrington, Rto; 
B. E. Peterson, Stetsonville; and W. H 
Phelps, Winslow, II. 

Resolutions: F. M. McEniry, Milwau- 
kee; H. A. Price, Markesan: and Frank 
L. Eldridge. 

Entertanment: T. N. Moore, Madi- 
son, and J. E. Carroll, Mauston 

Auditing: Melvin Halverson, New 
Richmond, and D. J. Mahoney, Rhine- 
lander. 

SECOND DAY'S SESSION 

At the beginning of the second day’s 
session of the convention the secretary’s 
report was read, after which Secretary 
John A. Pratt talked to the members at 
some length, reviewing the past year and 
pointing out many things to be done 
during the coming year 

The reports of the credentials and 
auditing committees were then read and 
accepted. 

“The National Safety Code” was the 
subject of an interesting discussion pre- 
sented by C. B. Hayden, of Madison, 
service engineer of the Wisconsin Rail- 
road Commission. Mr. Hayden stated 
that the National Safety Code consists 
of rules for safe electric construction 
and fire prevention. The code has been 
tentatively in effect in Wisconsin for two 
years and is being revised to correct 
faults and to further correlate the Wis- 
consin code with that of the Un‘ted 
States Bureau of Standards, and also to 
meet the requirements of the state in- 
dustrial commission. 


Following Mr. Hayden, Jay G. Mit- 
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chell, secretary-treasurer of the Illinois 
Independent Telephone Association, 
talked to the members on the telephone 
conditions and problems in Illinois. 

After the general discussion on Mr. 
Mitchell’s remarks, the nominating com- 
mittee reported the names of W. E. 
Lawton, Viroqua, and Arthur Taylor, 
of Rhinelander, for directors. They 
were elected unanimously, after which 
the meeting adjourned for the day. 

THIRD DAY’S SESSION. 

At the opening of the meeting Presi- 
dent Gallon announced the directors had 
re-elected all the old officers, which met 
with the approval of the delegates 

Frank Herwig, director of the Wis- 
consin Utilities Bureau, explained the 
organization and work of the bureau 

Meetings of the Wisconsin bureau are 
held twice a month, and Mr. MacGovern 
extended a cordial invitation to all tele- 


phone men when in the city to attend 


them. He invited criticisms of a con- 
struct.ve nature at all times. 

S. R. Edwards, Chicago, briefly out- 
lined the activities of the Illinois Com- 
mittee on Public Utility Information in 
the preparation of items for publication 
in newspapers, bulletins for use in the 
schools, for use of employes of the util- 
ity companies, as well as_ speakers’ 
bulletins. 

A discussion of’ the matter of general 
publicity was participated in by P. J. 
We rich. of Monroe, W. R. MacGovern, 
H. A. Price, C. A. Blair, of Boscobel, 
and E. C. Kast, of Minneapolis. 

F. B. MacKinnen, Washington, D. C., 
president of the United States Inde- 
pendent Telephone Association, was the 
next speaker. 

After a general discussion of the work 
of the United States association during 
the past seven vears :n connection with 


the working out of the competitive tele- 
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phone company problems and of the 
every-day services being performed by 
the association for its member compa- 
nies, Mr. MacKinnon stated that of the 
three great problems which the associa- 
tion must assist in solving—the problem 
of the competitive plant, of the manu- 
facturer, and of the non-competitive 
plant—the last is the most difficult of 
solution. 

“The danger point of the telephone 
industry is reached when in the minds 
of the public there is but one system— 
that competition no longer exists. The 
protection of the industry against pub- 
lic ownership rests in the belief by the 
public that competition exists.” 

F. H. Runkel, Portage, then spoke on 
“Inductive Interference,” and after a 
general discussion of the subject the 
convention adjourned, after passing reso- 
lutions on the deaths of Ernest B. 
Fisher and James L. Moore. 


Kansas Association Holds Annual Convention 


Three-Day Meeting at Salina, Kansas, Marked By 


Large Attendance and 


HE Kansas Independent Tele- 
phone Association held its an- 
nual convention at Salina, Kan., 
on Feb. 1-3, with nearly 300 telephone 
men in attendance. The program was 
comprehensive and much _ constructive 
work was done in the three days’ ses- 
sion 
J. D. Waters of Bonner Springs,. vice- 
president of the organization, called the 
meeting to order, the president, T. L 
Youmans of Osawatomie, being absent 
on account of illness. F. D. Blunder 
made the address of welcome for Salina 
and was responded to by J. W. Berry 
of Jewell City, after wh'ch the minutes 
and the reports of the secretary and 
treasurer were read and approved. 
The round table, in charge of Wil- 
Abilene, and Philip 


Hogan of Kansas City, was an inter- 


liam Green of 


esting feature of the convention, the 
discussions on plant and equipment be- 
ing of more than passing interest. 

The second day’s session was con- 
ducted by President T. L. Youmans who 
had sufficiently recovered from his ill- 
ness to attend the convention and pre- 
side. He appointed a number of com- 
mittees as follows: 

Resolution Committee—H. L Harris, 
Kansas City: J. W. Berry, Jewell; Fos- 
ter Lanning, Tonganoxie: J. A. McDon- 
ald. La Harpe, and E. P. Frantz, Con- 
way Springs. 

Nominating Committee—Samuel Tuck- 
er, Pleasanton: Geo. W. Shifflet, Cald- 
well: George Scoresby, Sterling; J. A. 


Gustafson, Fredonia, and F. M. Hager- 
man, Pratt 

After the appointment of these com- 
mittees the president introduced E. L. 
Chase of Kansas Citv who presented a 
paper, “Why Publicity and What the 
Newspapers Want.” Mr. Chase impart- 
ed much valuable information on tele- 
phone publicity and gave many pointers 
on this phase of the business. Mr. Chase 
was followed by Pliny Simpson, service 
and equipment inspection for the Kan- 
sas Industrial Court, who explained the 
duties of his office and offered sug- 
gestions particularly as ‘to plant and 
equipment maintenance service. 

F. B. MacKinnon, president of the 
United States Independent Telephone 
Association, then addressed the conven- 
tion on “Rates and the Financial Con- 
dition of Telephone Companies in Kan- 
sas.” He urged the telephone men to 
get their financial affairs right as soon 
as possible and emphasized the fact that 
unless they attended to this matter soon, 
d'saster would follow. He declared they 
no longer continue drifting, for their 
plants were wearing out, and they must 
stir themselves to keep them up prop- 
erly for better service which the public 
was going to require from now on. 

The next speaker was Paul Grady of 
the Utilities Engineering & Aud:t Com- 
pany of Topeka. who spoke in place of 
John M. Kinkel on “Telephone Serv- 
ice.” 

A resolution was carried unanimously 
that the Kansas Independent Telephone 


Most Interesting Program 


Association, through its executive com- 
mittee, back up any telephone company 
in any case that is properly prepared 
and when justice may not be had in the 
industrial court or public utilities com- 
mission, it be prepared to take the mat- 
ter into the district court, if necessary. 

The afternoon session was followed 
by a banquet at the Elks’ club at which 
Keith Clevenger, Charles Swartz and 
other telephone men spoke. 


At the opening of the Thursday morn- 
ing session, Keith Clevenger made an 
address on “Publicity,” showing the 
many advantages to be gained by proper 
publicity. 

The operators’ school. was so success- 
ful that it was decided to give more 
time this important subject at future 
meetings of the organization. 

The nominating committee then rec- 
ommended the following officers and 
executive committee for the year: 

President—T. L. Youmans, Osawato- 
mie. 

Vice-president—J. D. Waters, Bonner 
Springs. 

Execut:ve Committee—A. J. Stevens, 
Hiawatha; J. W. Berry, Jewell City; 
Fred Coulson, Abilene; H. L. Harris, 
Kansas City; Samuel Tucker, Pleaston; 
C. C. Raymond, Greensburg; and J. A. 
Gustafson, Fredonia. 

The report was adopted unanimously 
and after the secretary cast the ballot 
of the members for the nominees the 
convention stood adjourned. 
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Developments in Telephone Transmission 


Concluding Installment of a Paper Read Before 
the South African Institute of Electrical Engineers 


ROM the preceding part of this 

paper it was shown that the lim- 

iting factor in telephone transmis- 
sion is, or was until recently, the tele- 
phone line. Efforts to increase the range 
of transmission by the production of 
more efficient or more powerful trans- 
mittng and receiving apparatus could 
not in the nature of the case effect any 
great improvement. The introduction of 
loading coils, while increasing very con- 
siderably the working range of open 
wire lines, and making the use of cables 
possible where the:r application had up 
to then been out of the question, also 
indicated that the practical limit had 
been arrived at, unless some new method 
of solving the transmission problem were 
discovered. At the same time it was 
evidentt hat if sat’sfactory transmis- 
sion could be obtained over still greater 
lengths of line than was possible even 
with loading there would be a demand 
for such telephone service which would 
result in commercial success, provided 
of course that the cost factor was not 
increased out of proportion to the bene- 
fits obta’ned. 

Owing to the development of the 
vacuum tube repeater it may be said 
without exaggeration that the limits 
over which speech may be transmitted 
effectively have been practically removed. 
It is now possible to hear a _ person 
speaking 3,000 miles d’stant as distinctly 
as if he were a telephone subscriber in 
the same local area. The utility to the 
commercial community in South Africa 
of being able to speak without difficulty 
between Capetown and Johannesburg, or, 
say, Capetown and Bulawayo, would be 
very great. The cost per message would 
necessarily be high, but if a business 
matter is of such importance that a tele- 
phone message regarding it may save 
or gain hundreds or thousands of dol- 
lars then the cost of sending such a 
message would be small compared with 
the possible resultant benefit. 

The apparatus (generally termed a 
“repeater set”) which has been devel- 
oped in recent years, for achieving. such 
a result acts in such a way that speech 
currents attenuated by their journey 
over a long line as amplified and sent 
on, practically unchanged in form. It is 
therefore sometimes called a “telephonic 
‘speech relay.” (This term, 


relay,” or ‘ 
although not intrinsically wrong, is apt 
to be misleading as the word relay is 
almost inseparably associated in the 
minds of most electrical engineers with 


By J. W. KEEFE. 
an electro-magnetic-mechanical device. 
which the latest kind of repeater, de- 
pending on the action of a vacuum tube. 
is not.) If the repeater set is properly 
designed and used with suitably con- 
structed circuits and associated appa- 
ratus, several successive repetitions can 
be made at different points in a very 
long line, but as will be shown later, it 
is important that due attention be given 


1 


to the conditions provided by the line 











and apparatus used, includ’ng transmis- 
sion apparatus, signaling devices, and 
(in the case of super-imposed working) 
telegraph apparatus also. Evidently the 
use of repeaters will cause considerable 
changes in recognized standards of prac- 
tice in plant design and construction. 
For example, it has been found in nu- 
merous cases that it is no longer neces- 
sary to load overhead lines of large 
gauge as the desired improvement can 
be obtained more cheaply by using re- 
peaters. Similarly small gauge conduc- 
tors, or cables, can be used where for- 
merly conductors of very large gauge 
would have been necessary. 


As a result of the introduction of the 


repeater, Wash:ngton and Boston—about 
500 miles apart—are now directly con- 
nected by cables, and the system is 
rapidly being extended to the principal 
eastern towns of the United States, prac- 
tically all of the cables now being in- 
stalled having loaded No. 16 or No. 19 
A. W. G. conductors, with repeaters 
ELECTRO-MECHANICAL REPEATERS 
The earlier attempts to produce a tele 


phone repeater were based on the obvi 
ous plan of causing the d'aphragm of 
the receiver at the end of a section of 
line to transmit its vibrations directly 
to that of a transmitter connected to 
a separate source of power. The elec- 
tro-mechanical repeater invented about 
1904 by H. E. Shreeve (then with the 
American Bell Telephone Company), 
which has been continuously :‘mproved 
and was till recently in extensive use, 


was of this tyne. Another possible so- 


lution of the problem which has been — 


worked on by Drs. Pupin, Campbell and 
others, is that using for a repeater ele- 
ment a generator whereof the armature 
would he the output circuit and the field 
winding the ‘nput circuit. Difficulties of 
commutation, and the hieh peripheral 
speed required, and the fact that the im- 
pedance of the input circuit was not 
independent of the frequency of the re- 
ceived current rendered the application 
of this type of apparatus to commercial 
telephony impracticabl 

The suggestion was made in 1900 by 
Joseph Lyons to use as a repeater an 
asynchronous generator, whereof the 
stator should he bridged across the tele- 
phone line and serve both as the input 
circuit and output circuit, the theory 
heing that the interaction between the 
stator current received from the line 
and that induced in the power-driven 
short-circuited rotor would result in the 
generation of additional ene rey of the 
same wave form as the received current. 
The adoption of this scheme was also 
impracticable both on account of difh- 
culties with per:pheral speed, clearance, 
etc., and the fact that the amplification 
of harmonics of lower frequencies 
would be greater than that of the higher 


ones, resulting in distortion 


ELECTRO REPEATERS 
These depend upon the emission of 
electrons from an incandescent body in 
a vacuum. It was shown by Dr. Lee 
de Forest in 1906 that th’s stream of 
electrons could be so controlled by the 
addition of other electrodes that a re- 
ceived current could be amplified by 
their means 
From this the three electrode “audion” 
or vacuum tube repeater element for 
use in telephony has been developed, 
principally in America, to the extent in- 
dicated in the introductory portion of 
this section. Time will not permit of 
the discussion of the theory of the 3 
electrode vacuum tube repeater here. and 
I would refer those interested in the 


subject to the books and scientific pa 


pers listed in the hibl ography appended 
to this paper. Briefly stated, the action 
is as follows 

If A (Fig. 9) be a vacuum tube hav- 
ing a filament I, raised to incandescence 
by current from a battery Bl, and a 
grid G and plate P connected as shown, 
a current will flow from battery B2 be- 
tween the plate and the filament. Then 
if a potential difference V be applied 
hetween the grid and the negative ter- 


minal of the filament, the field between 
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the plate and filament is altered and the 
current in the plate circuit is correspond- 
ingly altered. If the grid is positive 
with respect to the filament, the current 
in the plate circuit is increased. If it 
be made negative, the plate current is 
decreased, but no current flows in the 
grid circuit. It is found that if the 
plate voltage is altered the form of the 
curve representing the relation between 
grid voltage V and plate current I. 
(Fig. 10) is not altered but the magni- 


tude of the current is changed, and that 


the current 
altered either by altering the plate volt- 


n the plate circuit may be 


age, or by a much smaller alteration 
of the voltage applied to the grid cir- 
cuit. The device thus gives a voltage 
amplification. 

TELEPHONE REPEATERS IN PRACTICI 

(1) In discussing the application of 
telephone repeaters to commercial teleph- 
ony the following definitions should be 
kept in mind, and the distinction ob- 
served between the repeater element, 
the repeater circuit, and their combi- 
nation, the repeater set 
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\ telephone repeater set may be de- 
fined as equipment inserted at some 
point in the line for the purpose of am- 
plifying voice currents transmitted in 
either direction over the circuit. 

The repeater elements is that port of 
the equipment which receives, amplifies 
and retransmits telephone currents in 
one direction only. 

The repeater circuit is that circuit 
arrangement which enables one or more 
repeater elements to give amplified 
transmission in both directions. 

TYPES OF REPEATER ELEMENTS 

(2) All repeater elements act on the 
principle of the control of a local source 
of energy I propose to describe in a 
general way the operation of the two 
types which have been developed for 
commerc'al use and are now classed 
among the standard apparatus in regular 
use by the American Telephone & Tele- 
graph Co. and its subsidiaries. 

MECHANICAL REPEATER ELEMENT 

This element, known as the No. 3a, 

is the latest de velopment of the Shreeve 


receiver-transmitter type. Fig. 11 shows 
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Fig. 11. 











Mechanical Type Telephone Repeater Element, Showing Socket Cartridge and 


Principal Parts. 


the element, which is mounted in car- 
tridge form, its principal parts, and the 
socket which permits of its ready in- 
sertion in or removal from the repeater 
circuit. Repeater sets using this element 
will produce under the most favorable 
conditions, an improvement 'n transmis- 
sion of sixteen M.S.C. They can be sat- 
that is 


’ 


isfactorily operated “in tandem,’ 
to say, two or more sections of line, 
each having a repeater can be connected 
together. Two or more repeaters can- 
not be connected to the same line at 
the same office to give greater ampli- 
fication as each repeater set requ'res for 
its operation a certain minimum length 
of line on each side of it. The first 
cost of this type of element is less than 
that of the vacuum tube type, and the 
power and maintenance costs are some- 
what lower, but it is not so free from 
distortion and var ability as the latter. 
\lso, the inertia of the moving parts 
renders it less sensitive. Consequently 
its field of usefulness is restricted, and 


it has now been almost entirely super- 
seded by the vacuum tube element. 
VACUUM TUBE REPEATER ELEMENT 
Fig. 12 shows a vacuum tube repeater 
element and the socket for holding it, 
and F’g. 13 an element with the glass 
bulb removed. The element consists of 
a glass vacuum bulb having three elec- 
trodes sealed in it, viz., a filament, plate 
and grid. When heated by an electric 
current the filament becomes a source 
of free electrons which travel in a con- 
tinuous stream from filament to plate, 
under the action of an applied poten- 
tial of about 130 volts. In the photo- 
graph the grid is shown between the 
filament and the plate. As _ indicated 
previously, as the number of electrons 
emitted by the filament, and therefore 
the plate current depend on the field 
strength at the filement, produced by 
the combined potentials of the plate 
and grid, changes of potential between 
grid and filament will produce corre- 
sponding changes in the plate current. 

















Tube With Glass Bulb Cut 
Away. 


Fig 13. Vacuum Repeater Element, Showing 


Tube in Socket. 
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As the moving parts concerned have in- 
finitesimal inertia; the latter follows the 
former practically instantaneously, con- 
sequently the reproduction in the plate 
circuit of energy changes in the grid 
circuit is very close. Hence if the grid 
voltage be that due to speech waves, we 
can amplify these without appreciable 
distortion to any desired degree. Also, 
as the magnitude of these’ energy 
changes is proportional to the voltage 
variations on the grid, the latter voltage 
should be multiplied as much as possible 
before reaching the grid. For this pur- 
pose a step-up transformer is usually 
employed, having a ratio of 30 or 40 to 
1. To transform the changes in the 
plate current into an alternating cur- 
rent the primary of another transformer 
is connected to the plate circuit, the sec- 
ondary being connected to the outgoing 
line. Besides these, certain other appa- 
ratus must be associated with the ele- 
ment to produce a complete and efficient 
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Fig. 14. 


amplify'ng device for telephone work. 
These include retardation coils placed 
in the common battery circuit to pre- 
vent cross-talk between sets, resistances 
for regulating the filament current and 
some type of potentiometer for varying 
the amount of amplification. A small 
potential battery, C, must also be applied 
to the grid, but there is no current drain 
on this. The general relation of this 
apparatus is shown in Fig. 14. 


REPEATER CIRCUITS — TRANSMISSION FEA- 
TURES 
Several different methods have been 
proposed for obtaining transmission in 
both directions from single-way ampli- 
fiers, but that adopted as the basis of 
practical commercial repeater circuits is 
the Wheatstone bridge arangement. 
This arrangement, devised for prevent- 
ing signalling in one direction from in- 
terfering with that in the opposite di- 
rection has been familiar to telegraph 
engineers, in its application to duplex 
telegraphy, for many years. The bridge 
circuit has taken several forms in tele- 
phone repeater practice. 


THE “21-TYPE” REPEATER CIRCUIT 


This was the earliest application of 
the bridge circuit to a two-way single 
element repeater. A simple arrange- 


ment is shown schematically in Fig. 15. 
The basis of this arrangement is a spe- 
cially balanced output transformer. If 
this is properly proportioned to the im- 
pedances of the I:ne, repeater input, and 
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Fig. 15. Schematic of 21 Type of Telephone 
Repeaters Circuit. 

repeater output, and the line impedances 
in each direction are identical, the single 
element will repeat in both directions 
without interference. The operation 
may be followed by tracing the currents 
in the “line west” to be repeated in the 
“line east.” Current coming into the 
repeater from the west divides, part be- 
ing transmitted from the west divides, 
part being transmitted directly to the 
line east unless the circuit is ideally pro- 
portioned, but the greater part is further 
divided between the output and input 
circuits. That flowing into the output 
circuit is dissipated, but the energy flow- 
ing into the input circuit is amplified by 
the repeater element and passes to the 
“output coil.” At this point, if the lines 
east and west are similar in characteris- 
tics, half the energy goes east and half 
west. The latter serves no useful pur- 
pose, but the half going to the east is 
the desired amplified transmission which 
may be many times greater than the 
original amount arriving at the repeater 
from the sending end. 

Referring to Fig. 14, the output trans- 
former has two secondary windings with 
a tap at the exact center of each, to 
which the input coil of the grid trans- 
former is connected. If now the im- 
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Fig. 16. Schematic Types of 22 Types ot 
Telephone Repeaters Circuit. 
pedance of “line east” balances that of 
“line west” at all frequencies the input 
circuit is the diagonal of a _ balanced 
Wheatstone bridge, whereof the line im- 
pedances and the halves of the output 
windings are the arms. Consequently 
current outgoing from the element sets 
up no P. D. across its input terminals. 
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If the line impedances are unequal, even 
if only at certain frequencies, unbalanced 
potentials are produced at the terminals 
of the input circuits and re-amplified. 
If the amplification is sufficient to cause 
unbalanced potentials equal to and in 
phase with those originally set up, the 
process will be continuous, and “howl- 
ing” will occur rendering the device 
useless as a telephone repeater. Hence 
the degree of amplification which ¢an 
be introduced in any line is definitely 
limited by the degree of balance which 
can be maintained between the sections 
on either side. Other limitations of the 
2l-type circuit will be discussed in the 
description of the 
22-TYPE REPEATER CIRCUIT. 
This repeater circuit is that which has 


been most developed for commercial use. 





we MEPERTER Oace 














weer 
anmereemen 











Fig. 17. Simplified Diagram of No. 22 Tele- 
phone Repeater Circuit. 


It is a two-way, two-element circuit, 
and is shown schematically in Fig. 16 
It is similar in principle to the 21-type, 
but has a separate repeater element for 
transmission in each direction, and the 
two Wheatstone bridge circuits it re- 
quires are made up by balancing each 
line by an artificial network, instead of 
by the other line. Its operation is briefly 
as follows 

Telephone currénts incoming on “line 
west” divide, the output of repeater No. 
1 is transmitted through the second 
transformer to “line east” and “network 
east.” This network is designed to imi- 
tate very closely the impedance of “line 
east.” If this imitation is exact, no un- 
balanced potentials are produced at the 
input of repeater No. 2. If, however, 
there is a difference in impedance, un- 
balanced potentials will be set up, am- 
plified and fed back to “line west” and 
balancing network “west.” If these are 
not identical in impedance, unbalanced 
potentials are produced, and return to 
the input terminals of repeater No. 1. 
Hence with this circuit the degree of 
amplification possible is limited by the 
degree of accuracy to which the imped- 
ances of each line and its correspond- 
ing network can be balanced. 

Fig. 17 shows a simplified diagram of 
the 22-type circuit. It will be seen that 
telephone currents from line west pass 
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from the center points of the output 
transformer through a filter to the ter- 
minals of the input transformer, where 
their voltage is stepped up, and a portion 
thereof taken off by 
to the grid of the 


the potentiometer 
“east” repeater bulb, 
ne amplifications produced in the plate 
current as previously described being 
fed through the output transformer to 
“line east.” Similar process take place 
in the reception, amplification and trans- 
mission of telephone current from the 
east. 
BALANCING 
the 


provision of 


NETWORKS AND FILTERS 
From 


the 


foregoing it will be seen 


that accurately de- 


signed balancing networks is of vital im- 


portance if the maximum benefit from 


a repeater circuit of the type described 


is to be obtained. It has been found 


possible if the line is uniform in char- 


acter, to design networks of a com- 


paratively simple type to fulfil the re- 


quirements. On a _ non-uniform line, 


however, namely, one having a length 


of cable inserted in an open wire circuit, 


or having loading coils of varying in- 


ductance or inaccurate spacing, irregu- 


larities in the impedance characteristics 
of the line are produced and the diffi- 
sal- 


ancing networks consist of combinations 


culty of the problem is increased. 


ot resistances, inductances and conden- 


sers, arranged to offer the desired im- 


pedance at telephonic frequencies. 
These have heen reduced to very simple 
for all tele- 
phone [ine of uniform construction, but 
different 
types of circuits is still a matter requir- 


form commercial types of 


their proper determination for 
ing considerable care and experience. 
The filter the 


gram consists of an arrangement to per- 


shown in circuit dia- 
mit the passage of periodic currents of 
frequencies within the range of normal 
speech currents, but to cut off those of 
frequencies above or below this range. 
By the use of the filter the difficulty of 
preventing singing on the 22-type cir- 
Under 
the 
improvement in 


M.S.C. 


several 


cuit can be greatly simplified 
the best 


22-type 


conditions repeaters of 


will give an 
volume equivalent to 18 to 20 
at 200 On 


repeaters may be 


D.p.s. long circuits 


used in tandem at 


properly spaced intervals. It has been 


found in practice, that on long tandem 
circuits it is preferable to obtain mod- 
number of 


erate amplifications at a 


points rather than to attempt maximum 


amplification at a few points. The im- 
provement on such a circu't cannot in 
general exceed 75 percent of the total 
attenuation of the line. 
COMPARISON OF THE 21 AND 22-TYPE CIR- 
CUITS 
The following are the relative ad- 
vantage of the 21 and 22-type repeater 
circuits. The former takes about half 


the space, apparatus, and power required 
by the latter, does not require balancing 
equipment, and has the minimum initial 
and ma/ntenance cost, but will operate 
satisfactorily only between lines of simi- 
lar character. The 22-type circuit can 
be employed between lines of widely dif- 
ferent characteristics, so long as each 
line is provided with a suitable balanc- 
ing The 
equi-distance from the ends of a trunk 


network. 21-type must be 
line, as otherwise the terminal apparatus 
will affect the impedance at the repeater 
a greater extent in di- 
in the other, limiting the 


station to one 


rection than 
amplification by increasing the difficulty 
of balancing. 

Other 


have to be considered 


the 21-type 
the future 
expansion of the telephone plant and 
the 
account. It is 


disadvantages of 
when 
extensions in use of re- 
taken 
for 


poss:ble 


peaters are into 


not suitable tandem operation, as 


part of the amplification is sent back to 
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tween repeating stations is nearly com- 
pensated for by the repeater, an echoing 
effect will result, serlously affecting the 
Where unbal- 
ance between two lines is present as is 


quality of transmission. 


always the case in practice, the 21-type 
gain in direction 
The 22-type is inher- 


ently more stable and 


will give more one 


than the other. 


to be preferred 
for general application. 
\nother development in repeater prac- 


tice which is rapidly approaching the 


commercial stage is the four-wire trans- 


mission circuit. 


THE FOUR-WIRE REPEATER CIRCUIT 


In this method the circuit consists of 


four conductors instead of two, one 


pair being used for transmission in one 
direction and the second pair for trans- 
A circuit of this 


mission in the other. 


tvpe is shown d’'agrammatically in Fig. 
18. Evidently in such an arrangement, 
as only one-way repeaters are needed, 


balancing difficulties are almost entirely 
eliminated, and the repeaters may intro- 
duce sufficient amplification to annul the 
the 
the circuit. 


four-conductor 
the 
gain permissible at each station may 
be from 20 to 30 M.S.C., the only limi- 
cross-talk 


entire attenuation in 


portion of Moreover, 


tations being possibility of 


and external disturbance. It should be 


that the term “four-wire” does 
not necessarily imply that four wires are 
used, but that different circuits are used 
for transmission east and transmission 
Each of these may be a pair of 
At 
the four-wire circuit the 


have to be brought to- 


noted 


west. 
wires, or a phantom circuit, etc. 
the 
two 


ends of 
branches 
gether for connection to twi-wire lines, 
and at these ppints balanc:ng networks 
are introduced to minimize the effect of 
circulating currents which may be set up 
and flow over the two sides of the cir- 
It should be noted that 
although this current’ uses twice as many 


cuit in series. 


conductors as the ordinary circuits, it 
For 


long-distance cable operation and spe- 


permits the use of smaller wires. 


cial cases they have been’ found economi- 
cally appliacble. 


OPERATING FEATURES OF 
PEATERS 


Two general types of repeater equip- 


TELEPHONE RE- 


have been 








ment devised to either of 
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which the mechanical or vacuum tube 


element is applicable, and are known as 
the “cord circu:t repeater” and “through 
line repeater.” This latter is inserted 
permanently in a long trunk line to im- 
prove the transmission efficiency. The 
former is used to connect trunk lines 
together in building up long-distance 
connections where there is insufficient 
trafic to warrant a direct circuit, or 
when the direct connections are already 
engaged. 

The cord circuit repeater forms part 
of a cord circuit equipment under the 
control of an operator. The circuit ter- 
minates in two double plugs on the op- 
erator’s position so that she can connect 
together any two lines terminating in 
the toll line multiple in front of her 
which are equipped for repeater opera- 
tion. 

Such lines are 
jacks, one connected to the line itself 
and the other to its corresponding balan- 
cing network. The amplification given 
by the repeater is under the operator’s 
control, and is regulated by a potentio- 
meter which may be set in different po- 
sitions by four relays; these relays be- 
ing governed by a special four-position 
sliding ‘key in the key shelf of the posi- 
tion. The first position of the key con- 
nects the repeater into the cord circuit 


provided with two 
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and closes the “A” battery-filament c:r- 
cuit. It also connects the repeater to 
the line, giving comparatively low am- 
plification, which may be increased by 
successive steps of the key. 

The through line repeater is perma- 
nently associated with a particular toll 
line, which does not terminate at the re- 
peater office. It is in circuit at all times 
so that its power consumption is much 
greater than that of the cord circuit 
type. Through signalling is obtained by 
means of relays which temporarily re- 
move the repeater from the circuit. 
Through repeaters may be equipped for 
162/3 or 135 cycle ringing current, de- 
pending on the ringing efficiency of the 
repeating coils on the toll line and the 
type of apparatus to be operated at the 
terminal offices. Both cord circuit and 
through repeaters may be assembled on 
one of two types of mounting, the Unit 
type or the Relay Rack type. The Unit 
type mounts one cord circuit or two 
through-line repeaters, takes up one 
square foot of floor space and is 6 feet 
in height. The Relay Rack type of 
mounting is more economical of space 
where a number of repeaters are to be 
installed in one room. 

POWER PLANT REQUIREMENTS 

As indicated in the circuit. diagrams, 
three sources of electric power are re- 
quired for vacuum tube repeaters, viz., 
(1) the storage battery of 24 or 48 
volts for the supply of current to the 
filaments, (2) that for the plate current 
at 130 volts, (3) that for maintaining 
potential on the grid. The last is usually 
composed of sufficient dry cells to give 
a potential of about nine volts. Not be- 
ing subjected to any current dra’n this 
battery requires renewal only when it 
has deteriorated with age. “A” current 
is supplied by the regular 24 or 48 volt- 
age exchange battery if this has suff- 
cient reserve capacity, but a duplicate 
set is advisable to avoid operating the 
repeaters from a battery while it is be- 
ing charged. The filament current 
should he kept within specified limits 
as the amount of current has an impor- 
tant bearing on the life of the vacuum 
tubes. The current consumption per 
through-line repeater is about 33 amp. 
hours in 24 hours at 24V. The con- 
sumption of a cord circu't repeater de- 
pends of course on the time it is in 
actual service. 

For the “B” battery a separate charg- 
ing equipment and storage battery are 
installed, the voltage heing 130 for maxi- 
mum gain and 120 for moderate gain. 
If the negative terminal of the “A” bat- 
tery is earthed these figures must be 
increased by about 15 volts. 

MAINTENANCE 


The cost of maintenance of repeater 


installations is small. The average life 
of a vacuum tube is about 1,500 work- 
ing hours, provided it is not worked 


with a too heavy filament current. 


RELATION OF REPEATERS TO THE TELE- 
PHONE PLANT 


(1) Phantoimed and Composite Lines. 

In the foregoing, the repeater has been 
considered only as assoc‘ated with sim- 
ple lines. It may, however, be used on 
any of the usual types of super-imposed 
or combined telephone and_ telegraph 
circuits. Both loaded and non-loaded 
phantomed aerial and cable circuits may 
use repeaters both on the physical and 


phantom circuits. 


(2) Importance of Uniform Line Im- 
pedance. From the discussion of the 
act‘on of repeater circuits in the preced- 
ing pages the importance of uniformity 
and impedance in the line and particu- 
larly the essential feature that this im- 
pedance shall not vary irregularly with 
frequency, is manifest. Various irregu- 
larities in the line make the curve con- 
neating variations of frequency with 
impedance irregular, and consequently in 
some cases it is dfficult or practically 
impossible to produce an artificial net- 
work to stimulate the line characteris- 
tics. 

Equipment at intermediate points, such 
as cord circuits, br’dge stations, phan- 
tom coils, etc., will introduce irregu- 
larities and should be eliminated where 
practicable. Short lengths of cable in 
open wire lines and in loaded lines in- 
troduce impedance irregularities, and it 
may be said that in general a circuit 
on which repeaters are to he used should 
he made up as uniformly as_ possible 


throughout ‘ts entire length. 


Loaded lines are much more subject 
to differences in their impedance char- 
acteristics than non-loaded lines. owing 
to inaccuracy in spacing and differences 
in the inductance of the loading co’'ls 
The introduction of repeaters has neces- 
sitated research in the improvement of 
loading coils, the older type of coil be- 
ing found unsatisfactory when repeaters 
are used, being subject to magnetization 
from I'ghtning and other causes. The 
changes in inductance resulting from 
this magnetization result in non-uni- 
formity of impedance in the line circuit. 
To overcome this defect several new 
types of repeating col have been de- 
vised, possessing the necessary stabil- 
ity. The new coils constitute a consid 
erable advance in loading practice, the 
basis of the improvements being the use 
of material for the cores having h‘gh 
magnetic stability and low losses, and 
a different cort structure from that used 


in the older type coils. Accurately uni- 
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form spacing of loading coils in cir- 
cuits using repeaters is much more im- 
portant than on ordinary circuits, it hav- 
ing been found necessary to reduce the 
former allowance of 5 percent varia- 
tion from the theoretical loading point 
to 2 percent. The practical problems 
arising from the necessity of securing 
uniform impedance characteristics of 
lines and networks at different frequen- 
cies has led to the development of a 
range of apparatus for measuring im- 
pedance rapidly and accurately in the 
field, and also for the determination of 
transmission efficiencies over the whole 
range of normal telephone frequencies. 
The use of repeaters has simplified the 
problem of maintaining satisfactory 
standards of transmission on long-dis- 
tance service, and it !s now considered 
that the total transmission loss between 
subscriber and subscriber on any con- 
nection should not exceed 30 miles M. 
S.C. This reduces the maximum toll 
line allowance between the test-boards to 


twelve miles M.S.C 


TRANSCONTINENTAL LINE 

In the earlier part of this paper the 
New York-Denver circuit was described 
and the circuit shown schematically in 
Fig. 2 as it existed in 1911 

\ striking result of the application of 
repeaters is the extension of th‘s circuit 
to San Francisco opened in 1915 and the 
reduction of the total transmission equiv- 
alent over the 3,400 miles between New 
York and the Pacific coast to 21 miles 
of standard cable. Fig. 19 shows this 
circuit set up for through connection 

It w:ll be noted that provision is made 
for three simultaneous telephone conver 
sations, and also eight telegraph mes 
ages, a remarkable development in a 
short period. 

ECONOMIC CONSIDERATIONS 

In order that a telephone system be 
satisfactory, viewed from the economic 
standpoint, it must involve the minimum 
possible annual expenditure over a term 
of years. Th’‘s result can only be ob- 
tained if the different parts of the sys- 
tem are designed to be in “cost equil- 
librium.” This principle was crudely 
stated in the section in the first part of 
this paper dealing w'th the influence of 
transmission problems on the design of 
minor apparatus in telephone exchanges 
It means that each part of the equip 


ment should be designed as far as 


pos- 
sible to perform its work at an annual 
cost not radically different in percent 
age of capital expenditure from that of 
any other part 

The cases in which the question arises 
whether the use of repeaters will be 
economically justified may be divided 


into two broad classes 





the 
in} 


ice 


vil 


m 
m 
nt 


by 








_——— 





Marcu, 1921 


(1) Where it is proposed to improve 
the quality of transmission in an exist- 
ing installation for the purpose of (a) 
extending the range of satisfactory serv- 
ice, or (b) increasing the traffic by pro- 
viding improved facilities. 

In this case it would have to be de- 
termined whether the des-red improve- 


e obtained on the basis of 


ment might | 
minimum annual charges over a given 
number of years by installing repeaters, 


by loading if the circuits are not already 


New York—San Francisco Circe 


WHEN SET UP FOR 


It is desired to build a line 150 miles 
long having 150 circuits, the transmis- 
sion equivalent between test-boards to 
be 12-14 miles M.S.C. 
ditions can be obtained by:: 


The desired con- 


(1) An open wire line of No. 12 S. 
W.G. copper, this having approx- 
imately the transmission equiva- 
lent specified. 

(2) A heavy-loaded No. 16 A.W.G. 

repeaters 


near the middle of the cable. 


cable wth two-way 


Turoven TELEPHONE AND TRLEGRAPH CrkCUITS 


23 


costs, probable life of apparatus, etc., 
th's example merely indicating the range 
of possibilities, and being intended to 
show roughly the degree of economy 
that may be obtained under certain con- 
ditions by the use of repeaters. 

I have endeavored in the foregoing to 
fulfill the promise given in the opening 
paragraph of this paper, namely, to pre- 
sent, briefly and clearly, consistent with 
the extent of the subject, an outline of 


developments in telephone transmission. 


SimMpPLiFiey DIAGRAM 


LINE EQUIVALENT = S6MILES OF STANDARD 
LINE WIRE Ne. B B.VV.C. COPPER TELEPHONE REPEATERS INDICATED BY O No.19 GA.CABLE 
INDUCTANCE OF SIDE CIRCUIT LOADING COUus 0°25 HENRY TELEGRAPH APPARATUS APPARATUS LOSS a 7 De. Do 
‘ ++PHANTOM oe ” ” o's ” TOTAL EQUIVALENT an 63 Do. De. 
SPACING OF LOADING COILS 8 MILES oy REPEATER GAIN = 41 De. Bo. 
RESULTANT EQUIVALENT = 21 Do. Do. 
SAW FRANCISCO WINNEMUCCA SALTLARE CITY DENVER OMAHA CHICAGO PITTSBURG NEW YORK 
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Fig. 19. This Circuit Provides for Three Simultaneous Telephone Conversations Between New York and San Francisco. 


7! 


At the Same Time 


It Provides for Four Telegraph Messaccs in Each Direction. 


by replacing the circuits un- 


r 


loaded, or 


der cons'deration by new ones of heavier 
gauge and using the existing circuits 
for other service The possible neces- 
sity of modifying the line to permit of 


repeaters being used would have, nat- 
| , 


ve taken into account 


design of a new lay-out 


This ‘s a somewhat simpler case, as it 


is easier to provide the most economical 


scheme as the choice ot methods 1S 
less re stricted \ great number of con- 
siderations are involved, however, such 
is the number of circuits required at 
the beginning, and for number of 
vears the reafter, as :t may be more eco- 
nomical to install circuits which will be 
idle for a time than to make additions 
in the near future The grade of tans 
missic I to he provided must he decided 
on. The length of line is of great im- 
portance, as a scheme which would be 
econ mical tor i short distance service 
is often not the most economical for a 
mger line Having obtained as accu- 
rate details as possible tf: thes and 
other factors to be included in the study, 
the probable annual charges on the sys- 
tem, if constructed in any rie f sev 
eral poss ble ways, must be estimated 
from experience with similar apparatus 
under similar conditions \ simple ex- 
ample of such a study is the following: 


? 


(3) Two heavytcaded No. 13 A.W.G. 
cables. (Note 


be necessary, as a quadded cable 


Two cables would 
of this size conductor for the 

total number of circuits would 

not be economical. ) 
Of these (3) would probably be 
slightly more expensive than (1) on an 
annual charge basis, and either would be 
about 60 percent more expensive than 
(2). Suppose, however, that only one- 
third of the facilities are required im- 
mediately, one-third after 5 years, and 
the remainder after 10 years, or that 
about half are sufficient for the first 7 
years. Then the open-wire system could 
be economically installed as required, the 
second of the No. 13 gauge cables could 
he laid when necessary, probably at the 
end of 7 years, while the No. 160 gauge 
cable could be installed at once, but only 
those load'ng coils and repeaters pro- 
vided that would be needed at once, 
other heing added when necessary. In 
these circumstances, there would be 
much less difference between the three 
plans, but the open-wire line would still 
be 20 percent more expensive than the 
16 gauge cable. while the 13 gauge cables 
might be about 45 percent more expen- 
sive. An actual case would, of course, 


be worked out with far greater pre- 


hased on traffic studies, known 


cision, 


phone transmission to the present day 


In the nature of the case the presenta- 
tion must be more or less imperfect, 
and some of the details mentioned as 
novel way have become ancient history 
in a very short time. If, however, the 
paper proves to be of help in the closer 
study of the subject, and the origin of 
interesting and valuable discussion, it 
will have amply served its purpose. 

[ have to express my indebtedness to 
the Western Electric Company for much 
of the information in this paper and for 
permiss.on to use drawings and photo- 
graphs; to Messrs. Gherardi and Jewett 
for permission to make use of details 
and illustrations given in their paper 
“Telephone Repeaters”; to the numerous 
contributors to the literature of the sub- 
ject, references to whose works are 
scattered throughout the paper and are 
included in the bibliography; and par- 
tcularly to H. P. 


ie 


partment of the Union Postoffice) for 


Trainor and Capt. 
lr. McArthur (of the engineering de- 


valuable assistance in its preparation. 


Well, Then! 


\t ten o’clock in the morning he had 
tried to call up his wife on the phone. 
And then the 
operator said impatiently: “I told you 


\t noon he tried again. 


two hours ago that she was talking, 


didn’t 1?”—American Legion Weekly. 
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Minnesota Convention Admits Bell Companies 


At Annual Meeting in St. Paul on January 25-27—By-laws Changed 
Making All Operating Telephone Companies Eligible to Membership 


“\HE twentieth annual convention 
of the Minnesota Independent 
Telephone Association was held 

at St. Paul on January 25-27. The name 
of the association was changed to Minne- 
sota Telephone Association, which will 
allow all operating companies in the 
state to become members. This move 
will widen the scope of the association 
activities. 

More than two hundred delegates 
were present at the meeting and great 
interest was taken in the sessions, which 
were devoted to practical telephone prob- 
lems. Under the bylaws of the new 
association the board of directors elect 
the officers, so the convention elected 
the following directors: H. F. Louders, 
Norwood; Thomas Vollom, Erskine; 
E. P. Wright, Alexandria; G. W. Gre- 
torex, Blue Earth; Jay Graves, Glen- 
coe; P. M. Ferguson, Mankato; W. S. 
Clay, Hutchinson; Irving Todd, Hast- 
ings: D. M. Neill, Red Wing, and F. D. 
Lindquist, Fulda. 

D. M. Neill, of Red Wing, made the 
opening address and outlined the many 
important matters to be discussed and 
acted upon by the delegates. Mr. Neill 
was followed by H. F. Louders, presi- 
dent of the association, who talked 
about the work done during the past 
year. Thomas Vollom spoke on the de- 
velopment of small exchanges and point- 
ed out the necessity of co-operation. He 
touched on many of the problems of 
small operating companies and made 
many suggestions along the l'ne of mod- 
ern service and practice. He dwelt par- 
ticularly on the need of understanding 
hetween the company and the public. 
Mr. Vollom’s address was followed by a 
general discussion of the subject, but 
particularizing on _ rates, after which 
President Louders appointed the follow- 
ing committees : 

Bylaws: Senator James A. Carley, of 
Pla'inview; D. W. Gretorex, of Blue 
Earth; .D M. Neill, of Red Wing; Jay 
Greaves, of Glencoe; and Secretary 
E.G. Bast. 

Resolutions Committee: D. M. Neill, 
of Red Wing; S. M. Smallwood, Worth- 
ington; Senator James A. Carley, of 
Plainview; Jay Greaves, of Glencoe; 
and E. P. Wright, of Alexandria. 

Auditing Committee: A. C. Buck, of 
Arlington; Harry Kurz, of Annandale; 
and Levi Johnson, of Watertown. 

Legislative Committee: W. S. Clay, of 
Hutchinson; A. W. Ewing, of Madison; 
P. M. Ferguson, of Mankato; F. D. 


Lindquist, of Fulda; D. M. Neill, of Red 
Wing; Thomas Vollom, of Erskine: 
James A. Carley, of Plainview: Jay 
Greaves, of Glencoe; D. W. Gretorex, 
of Blue Earth; Charles Knapp, of Big 
Lake; H. F. Louders, of Norwood: I. 
Todd, of Hastings: and E. P. Wright, 
of Alexandria. 

The convention on vote then ad- 
journed for the day. 


SECOND DAY’S SESSION, 
In the absence of the president, D. M. 
Nell presided at the opening of the 
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H. F. LOUDERS. 

President Minnesota Telephone Association. 
second day’s session. P. M. Ferguson, 
of Mankato, was introduced and read a 
paper on plant accounting. Mr. Fer- 
guson was followed by a general dis- 
cussion of traffic problems, in which 
discussion Jay Greaves, of Glencoe, 
spoke at some length. He called the 
delegates’ attention to the following 
rules which are posted in the exchanges 
of his company : 

Operators are requested to familiar- 
ize themselves with the following topics 
and will be expected to observe both the 
letter and the spirit of the rules to the 
fullest extent: 

1. Quiet and order in the operating 
room: 

Quiet and order should prevail in the 
operating room at all times. Loud talk- 
ing, laughing, etc., should be guarded 
against. This is especially important 
when a new shift comes on and the op- 
erators at the board are being relieved. 

2. Visiting over the lines: 

It is strictly against the rules for op- 


erators on duty to visit over the lines. 

3. Company : 

Company should not be entertained in 
the operating room by operators while 
on duty. 

4. Attention to Work: 

Reading, writing, sewing, etc., are not 
to be done by operators while on duty. 

5. Routine of Answering Calls 

Calls on the local board should be 
answered w.th “Number, please?” and 
on the farmer board by “Glencoe.” The 
number should be repeated to the party 
calling. See how little you can use the 
word “Hello.” 

6. Care of Switchboard, etc 

Operators should guard against 
scratching, marking, or mutilating the 
switchboard in any way. Do not un- 
necessarily handle keys, plugs, etc. So 
far as possible, remove plugs by taking 
hold of plug—not cord. 

 p Courtesy 

Too much importance cannot be given 
to this topc. Tone of voice counts for 
everything. Never lose your temper. 
Never talk back to a subscriber. Culti- 
vate a kindly spirit, especially toward 
the operators in other towns. 

8. Attention to the Switchboard 

All positions at the board should be 
filled according to schedule When 
three operators are on duty, two should 
not be doing the work with one away 
from the board. Watch all connections 
closely. Keep your mind on your work 

9. Co-operation at the Board 

It is the duty of each operator to as- 
sist the operators at the other positions 
as much as she is able. Co-operation 
and teamwork are desired. 

10. Emergency. 

In all cases of emergency calls such as 
fire, police, etc., keep cool. Think out 
in your own mind so far as_ possible, 
what ta do :n such cases. Know how to 
use the Pyrene fire extinguisher 

11. Tri-State Board: 

It is the duty of the operators of the 
McLeod County Telephone Co. to care 
for the Tri-State board when the Tri- 
State operators are not on duty. Never 
say that it is not your business to care 
for the Tri-State board 

12. Doctor Calls: 

When a doctor is called, never connect 
with or suggest another doctor if the 
one called does not answer. Do all you 
can to locate the doctor called. If this 
cannnot be done. let party calling say 
who he wants. In cases of emergency. 


accidents, etc., use your best judgment 
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call any one whom you can get quickly. 

13. Connection with the Manager: 

Never refuse anyone connection with 
the manager when he can be found. 

14. Electric Lights: 

Lights should be switched off when 
their use is not necessary. This applies 
éspecially to light in bedroom. The first 
operator to leave at night should turn 
off light in. hall. 

15. Street Door: 

On entering or leaving the building, 
operators should always leave front door 
locked when they find it locked. 

In the exchanges of the McLeod 
County Telephone Co. time-of-day and 
other information is given out so long 
as too much extra traffic is not in- 
volved. 

Mr. Greaves’ remarks was followed 
by a general discussion of his subject 
in which many of the delegates partici- 
pated. 

P. M. Ferguson and T. C. Macoubrey 
then opened. a discussion on plant ac- 
counting which was fallowed by an ad- 
dress of Charles C. Deering of Des 
Moines, Iowa, secretary-treasurer of the 
United States Independent Telephone 
Association, by F. B. MacKinnon, presi- 
dent of the United States association, 
was unable to attend the convention. 
Mr. Deer ng discussed Iowa conditions 
and stated that Iowa telephone men are 
not asking for anything in the legisla- 
ture this year and desire to be left 
alone 

Mr. Deering closed his address with the 
declaration that some companies under 
these changed conditions feel that there 
is less need of associated effort. This is 
a mistake for the need is just as great 
as ever 

R. L. Parker of Traer, Iowa, presi- 
dent of the Iowa Independent Telephone 
Association was next called upon and 
declared that telephone men are _ spe- 


blessed in Iowa. There is prac- 


cially 
tically no regulation by city councils as 
to rates and the company are independ- 
ent as to state regulation. They have 
appreciated the value of publicity and 
are close to the local newspapers. 

“We may have regulation forced upon 
us.” declared Mr. Parker, “but we are 
not asking for it.” 

Senator James A. Carley of Plainview 
spoke upon the subiect: “The Legisla- 
ture.” He stated that bills are intro- 
duced by scores in which only one lo- 
cality is interested, and b‘lls are also 
introduced by the scores to remedy bills 
previously passed. 

After Senator Carley’s talk Thomas 
Vollom moved the appointment of a 
committee of three to confer with the 
Tri-State and Northwetsern Bell in the 


interests of co-operation. Thomas Vollom, 


\. C. Buck and Levi Johnson were 
named. 

G. W. Robinson, president of the Tri- 
State company, talker on the matter of 
the Interstate Commerce Commission’s 
fixing depreciation. He advised the 
commission is moving slowly and will 
take the matter up at some length with 
the various telephone companies before 
anything is done 

The following resolutions were then 
read and adopted: 


“Whereas, The attitude of the public 
toward the telephone industry has be- 
come so acute as to shake the stability 
of the business, and threatens to throw 
it into chaos, in which case the public 
will be the greatest sufferer, and 

“Whereas, We believe this condition 
arises largely from a misapprehension 
of the difficulties and expenditures inci- 
dent to the furnishing of adequate tele- 
phone service, and we ask that the pub- 
lic advise itself by a study of our 
yearly reports, made under oath and 
filed with the Minnesota Railroad and 
Warehouse Commission, and compare 
the result with that of any industry in 
the state as to the returns on capital 
invested and economy of management. 
No industry in the state during these 
years of stress has given so much and 
received so small a compensation, and 
the time has come when the public 
must accord the telephone companies a 
fair return or suffer a great decline in 
quality and amount of service than any 
experienced heretofore: 

“Therefore, Be It Resolved. That we 
indorse the action of the Tri-State Tele- 
phone & Telegraph Co. and the North- 
western Bell Telephone Co., in submit- 
ting to the Minnesota Railroad and 
Warehouse Commission an_ inventory 
showing their valuation of their respec- 
tive and expenditures in detail, and ask- 
ing that a sufficient revenue be allowed 
them to meet the cost of service and de- 
preciation, and allow a fair return on 
the capital invested, and 

‘Be it further resolved, That we ask 
from the railroad and warehouse com- 
m'ssion a fair consideration and early 
settlement of these cases on their merits 
as being in the best interest of the nub- 
lic and of the industry at large. irre- 
spective of popular clamor or the vanor- 
ines of irresponsible demagogues. 

“Upon motion. a committee of three 
was appointed to present the resolution 
to the comm’‘ssion in person.” 

This concluded the second day’s busi- 
ness session. In the evening a dinner 
and theater party was tendered the dele- 
gates provided by the entertainment 
committee, composed of S. D. Harris, 
Jay Houghteling and E. R. Smith. 

THE THIRD DAY’S SESSION 

The last day’s session opened with a 
general discussion legislation for pro- 
tection of telephone lines from high 
tension power lines. The discussion 
was led by P. M. Ferguson, B. C. Hazle 
and D. W. Gretorex. 

The report on changing the associa- 
tion’s name and scope was then called 
for by President Louders. D. W. Gre- 
torex presented the report which he 


stated incorporated all points which 
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seemed desirable to cover. He then read 
the bylaws of the new association: 

Article 1. The name of the associa- 
tion shall be the Minnesota Telephone 
Association. 

Art. 2. The object for which it is 
formed is to aid the telephone industry ; 
to furnish to its members information 
and advice upon all subjects relating 
to telephony; to assist in securing uni- 
form standards of telephone operation, 
accounting and practice; to aid in es- 
tablishing and maintaining a high grade 
telephone service for the public and to 
assist in educating the public, not only 
to an appreciation of good service, but 
to a recognition of the necessity of pro- 
viding adequate compensation to secure 
a continuation of such service; to au- 
thorize the association’s officers or com- 
mittees to represent the telephone inter- 
ests before regulatory and _ legislative 
bodies. 

The new bylaws specify that the 
membership shall be divided into three 
classes, active, associate and honorary. 
“Active members shall be bona fide op- 
erating telephone compan’es, at least, a 
part of whose operations are within the 
limits of the state of Minnesota. Asso- 
ciate members shall be manufacturers 
of or dealers in telephone equipment or 
supplies.” 

After a general discussion of the mat- 
ter the new bylaws were unanimously 
adopted. 

D. W. Gretorex then moved the in- 
corporation of the assoc‘ation, with in- 
structions to the board of directors to 
carry it out. This motion was seconded 
and carried. 

Mr. Gretorex then moved that the 
convention proceed to the election of 
directors, as provided in the new by-laws 
and the motion when put, was carried. 

President Louders then called for the 
report of the nominat’ng committee. 

It was moved and seconded that the 
secretary cast the vote of the association 
for directors as named by the nominat- 
ing committee, and this was carried 
unanimously. 

The resolution committee then pre- 
sented resolutions on the deaths of E. B. 
Fisher and James M. Moore as well as 
the usual resolution to the committee’s 
officers, hotel, enterta‘nment committee, 
etc., after which Lucius F. Clark of Bel- 
lingham, read a paper on “Association 
Opportunities, Past, Present and Fu- 
ture.” Jay Houghteling then made a 
brief address on “Buying” and after 
some routine business the convention 
adjourned. 


\s alum to the mouth, as a pebble 
in the shoe, so is a woman who tele- 
phoneth thee overmuch. 
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TELEPHONE ENGINEER 


The Telephone Situation Today 


New Developments in Raw Material, Apparatus and 
Supplies Brought About by Present Day Conditions 


UE to the high increase in the 
cost of hard rubber, it has been 
the practice for the last ten years 
to use what is known as a hard rubber 
substitute in the manufacture and as- 
sembly of transmitters, receivers, plug 
shells and key shells. This substitute 
for hard rubber consisted in a large part 
of a composition of scrap rubber treated 
with a sulphur and asphaltum process. 
One of the principal difficulties in the 
use of this composition was found in 
the milling operation of the various parts 
and it was also noted that its durability 
under ordinary wear and tear was not 
as sat:sfactory as the hard rubber. Dur- 
ing the past two years great progress 
has been made in the use of molded 
bakelite. This bakelite has been found 
to be a very satisfactory substitute for 
hard rubber, particularly in receiver 
shells and transmitter mouthpieces. The 
use of bakelite has brought about not 
only a considerable saving over hard 
rubber, but has also brought about a 
material reduction in the cost of parts 
in which it has been substituted for 
composition hard rubber. As an insula- 
tor bakelite does not have the high sur- 
face insulation resistance of hard rub- 
ber, but is entirely satisfactory in this 
respect for telephonic purposes, 
PORCELAIN INSULATORS 
It has always been the practice to 
use pony glass insulators in telephone 
pole construction. For a good many 
years, however, it has neen the practice 
in high powered circuits to use porce- 
lain insulators has been found to be the 
only means of obta’ning good insulation 
resistance on high powered circuits. In 
the construction of the Boston-San 
Francisco loaded circuit it was positively 
determined that even with the use of 
loading coils and repeaters this c'rcuit 
would be an entire failure with the use 
of pony glass insulators. Tests on this 
circuit have shown conclusively that it 
was necessary to design a_petticoated 
porcelain insulator for the ent're over- 
head wire equipment of this circuit. It 
has also heen determined that the use 
of such an insulator brings up the effi- 
ciency of either a metallic or grounded 
circuit to such a point that it may he 
safely said that nearly all of the diffi- 
culties which have been found due to 
electro-static and electro-magnetic induc- 
tion are overcome when the circuit is 
equipped with insulators of this kind. 
COPPER CLAD WIRE 
A large number of transmission tests 
have been made in connection with the 


By W. N. FURTHMAN 


use of a copper clad steel wire. Trans 
mission losses which are found in mak- 
ing tests on this wire as compared with 
sol'd copper wire show that the solid 
copper wire is, of course, higher in con- 
ductance than the copper clad steel wire 
During the war, however, the shortage 
of copper wire brought about neces- 
sarily, in many cases, the use of copper 
clad steel wire. Due to the necessity 
of its use in practice it has been found 
that while ‘ts conductance is lower than 
that of copper wire, it can be safely 


th, 


substituted for copper wire, provided 
insulation resistance of the line on whicl 
it is to he used is brought up to its 


proper efficiency. In other words, it 


hat a copper 


has been demonstrated t 
Wire circuit with poor insulation resist 
ance is lower in efficiency than the cop- 


per clad steel wire circuit that is high 


n insulation resistance 
FLAME-PROOF WIRE 


During the war the demand for flam 
proof wire in connection with the use 
of the telephone in the trenches became 
so urgent that material progress has 
been made not only in the manufacture 
of this very necessary product, but also 
in the production of a more efficient 
flame-proof wire There are quite a 
number of so-called flame-proof wires 
now on the market, a majority of 
wh:ch, however, do not fulfill all of the 
requirements of the underwriters’ speci- 
fications. While there are a good many 
wires that will stand up under a heat- 
ing test, there are very few that have 
been sufficiently developed to withstand 
what is known as a burning or. flame 
test. One of the principa? difficulties 
in obtaining a flame-proof wire is 
brought about by the necessity of using 
two colors in the manufacture of flame- 
proof wire for telephone purposes. The 
use of dyes in the colors of such wires 
adds materially to the problem involved 
in obtaining a satisfactory wire. It has 
been found that while some _ processes 
will bring about a satisfactory flame 
proof wire, they also cause injury to the 
insulation of the wire due to the min 


erals which are used in the dyes. Lab 


ratory tests have shown that high 11 

sulation resistance in a flame-proof wire 
w:th the proper dyes can only be ob- 
tained by treating such wires with wolf- 
ramite or tungsten impregnating process 


For a good many years it has been 


the problem of telephone engineers to 
develop a_ satisfactory rectifier which 
can be used in place of the standard mo- 
tor generator now used for the purpose 
of charging storage batteries It has 
always been self-evident that if current 
could be obtained from the power com- 
panies and properly rectified for charg- 
ing batteries, a material saving would 
be effected in its use On considering 


the design of a rectifier, it has always 


been the plan, if poss ble. to use a motor 
of not more than one-quarter horse 
j — —— fels a { 
power, which Cal « Ssately equipped 


with a mechanical rectifier which would 
give a pulsating charging current which 
would be almost equivalent to the direct 
line obtained from a motor-generato 
set. This problem has been difficult of 
solution due to the variation in the load 
factor of the power companies, which 


necessarily brings about a material dait- 


ference in the speed of the motor and 
therefore affects any design of mechan 

: ; : ' 
ical rectifier driven bv the shaft of such 
a motor. Many efforts have been made 
to obtain a svnchronous motor which 


would maintain its status under all of 
the variations in the load factor of a 
commercial power circuit Up to the 
present time it has been impossible’ to 
obtain such a synchronous motor which 
would bring about a sav.ng in 
compared with the standard motor gen- 
erator set By means of the governor 
which operates on the end of the shaft 


of the motor he vond he mechanical rec- 


tifying device, it has finally been possible 
to obtain a rectifier which meets all re 
quirements The substitution of such a 


rectifier for the standard motor-venera 
tor set should therefore result not only 
n material operating saving from first 
costs. but also from a charging stand 


noint 


BARRETTER 


In making transmission tests not only 


in the laboratory but also in the field, 
it has been the custom to make such 
tests in comparison with the standard 
which has been calibrat: 1 ou miles if 
cable In making such tests only the 
ear has heen used for check’ng one 
standard against the circuit under test 
This introduction of the human el 

ment has hrought about many discus 

sions where new devices have been ac 
cepted or rejected on the result of such 


tests. While it is possible for an ex 
pert to become accustomed to the accu 


racv required in making such tests 
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fact that such an important factor in 
the efficiency of a telephone circuit has 
not finally been brought 
use of a sensitive instrument has al- 
ways left the way open for a question 


in the results of such tests, especially 
where it has been decided that there was 
or was not a difference of four to five 
miles of transmission loss determined in 
comparison of one transmitter against 
another or receiver or repeating coil as 
compared to the standard product. It 
has always been evident that it would 
be impractical to take into the operat- 


ing field an instrument which was so 


sensitive that it could only operate in 


making such delicate tests under labora- 
tory conditions 


\ Barretter has recently been devel- 


oped which depends entire ly for its suc- 
cessful operation on the use of two 
standard switchboard lamps. with 9 or 
without vacuum in the bulb, which 


must be equal in resistance capacitv and 


inductances The development of audion 


bulbs has now been brought down to 
that point where the use of. satisfac 
tory Barretter lamps may be readily ob- 
tained, so that the successful use of a 
Barretter is now a fact not only in 
the laboratory but also in making traus 


l < T 
( Oss 


\l I SATTERY LEADS 


Barretter in the field 


has brought about the interesting con- 


clusion that a large amount of disturb- 
ance 11 a metallic telephone circuit 
which has heretofore been laid to elec 
tro-static and electro magnetic induction 
can be traced to the difference in length 
of leads which are used it connection 
with = the telephone storage battery 


While the battery leads which have been 


speciied 


standard for this purpose are 


large in size, it has been determ'ned hi 
yond question that this difference in 
length which brought about the differ- 
ence of resistance, capacity and induct 


ance :n the telephone circuit was re 
sponsible for a material amount of duis 
turbance which has been found on ordi 
nary meta lic circuits 

In further connection with the use of 
a Barretter in the field it has also been 
found that the standard practice of as- 
sembling ringing leads from the genera- 


or ‘in the kevboard circuit has also been 


responsible for a large amount of in 
ducti listurbances which heretofore 
were thought to have been brought about 
by adjacent power circuits of high volt- 
age Also bv means of the Barretter it 
has heen determined that the transmis- 
sion loss of the torroidal repeating coil 
is not lower than the other types of re 
peating coil which are on the market 
and which have been in use for a num- 
her of vears It has, however, been de- 


down to the 


termined that such: repeating coils are 
higher in cross-talk than the torroidal 
This difference 
in cross-talk efficiency is due to the fact 


type of repeating coil. 


that in the torro‘dal coil the losses due 
to the iron core and metal case sur- 
rounding the coil are lower than in any 
other form. It has also been determined 
that the use of twisted wires in the pri- 
mary winding add materially to this effi- 
ciency where the difference in such 
twisted wires is balanced for resistance, 
inductance and capacity. The writer has 
determined by means of a Barretter and 
a special alloy wire that it is possible to 
manufacture the torroidal type of re- 
peat ng coil which will have absolutely 
no cross-talk. When it is understood 
that such a coil can be produced at the 
same cost as standard coils now on the 
market and that a Barretter has shown 
that this reduction of cross-talk has not 
caused a loss in transmission, it will be 
apparent that the use of such equipment 
should bring about a material increase 
in transm‘ssion, not only of metallic but 
also of grounded circuits 


Rural Exchanges Will Be 
Reclassified 


lhe Pennsylvania Industrial Board 
has adopted a tentative ruling reclassi- 
fying rural telephone exchanges where 
a private home is used as the exchange, 
Commission Connelly, of the Depart- 
ment of Labor and Industry. announced 
recently. 


All rural exchanges are now classed 


as “establishments” so as to come un- 
der the provisions of the woman’s law 
affecting the hours of employment of 
female operators. 

The new ruling will be effective upon 
finai approval by the board at its regu- 
lar meeting in March. 

The regulation affects those exchanges 
in a rural community where the opera- 
tor is a member of the family in which 
the exchange is located. She must be 
given at least six hours’ rest during the 
night period 

\t the 


change is not subject to regulation so 


present t'me this kind of ex- 


that the operator, who is usually a mem- 
ber of the family, may be called at all 
hours of the day or night 

The telephone companies will not 
evade the law by putting an exchange 
into the “home” class under the pro- 


visions of this ruling. The existence 
of a sleep'ng couch in an ordinary ex- 
change does not bring it under these 
provisicns making exceptions for such 
operators 

The woman’s. law applies where the 
definite hours, 


operator reports for 
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when she must leave her home and 
where night service is such that no defi- 
nite hours are necessary, it 
plained. 


was ex- 
This applies whether the op- 
erator is a member of the family or 
otherwise. 


Ohio Convention, March 
16-17, at Columbus 


annual convention 
of the Ohio Indepednent Telephone As- 
sociation, will be held at the Hartman 


The twenty-sixth 


Hotel, Columbus, on Wednesday and 
Thursday, March 16 and 17. President 
Frank L. Beam is looking forward to 


the biggest convention the association 
has ever held, and urges all telephone 
men to make arrangements to be pres- 


ent during the two-day meet. 


Asks a Separate Tele- 
phone Department 
in California 
C. A. Rolfe, executive officer of the 
Southwestern Home Telephone Co. at 
Calif., before the 
Railroad Commission investigation com- 


Redlands, appeared 
mittee in Los Angeles recently and was 
one of those asked to give his impres- 
sions of the work of the commission to 
the committee. 

“The 


Commission by the committee of State 


investigation of the Railroad 
Legislature, from my observations dur- 
ing the session of the commmittee, was 
doubly beneficial,” said Mr. Rolfe. “I 
gave the people a chance to state their 
troubles and it showed the commission 
as well as the committee how some of 
the people viewed the commission’s acts. 
Most of the complaints were the result 
of misunderstandings on the part of the 
public and no ways to be blamed on 
the Railroad Commission. 

“T made a statement to the commit- 
tee that the telephone people did not 
want to criticize the commission, fully 
realizing the immense work it was 
doing, but wished to call attention to 
delaying in handling telephone applica- 
were very 
I asked for 
reorganization of the engineering force 
of the commission and that the great 


tion and complaints which 


expensive to the companies. 


telephone industry have a department 
separate and indiv'dual and that it be 
not required, in the future as in the 
past to depend on other departments for 
its engineering service. Senator Inman 
here remarked that this would require 
more appropriation of money and might 
be very unpopular with the people. I 
replied that of course I real‘zed the 
situation and hoped the committee would 
and apply the 


arise to the occasion 








28 


remedy in order that the telephone in- 
dustries might get the regulation they 
require and get it promptly. 

“The hearing in a way brought out 
the fact that the Railroad Commission 
had done a large amount of work and 
much remained to be done. There are 
one thousand utilities under state regula- 
tion and since March, 1912, between 
eight and nine thousand formal cases 
have been heard and decision rendered 
and many informal complaints have been 
adjusted without formality of a hear- 
ing. The investigation proved beyond 
question the great value of the Railroad 
Commission to the state in every way 
and ended in a deluge of verbal bouquets 
showered upon the commission for the 
good work it has done in stabilizing 
securities and protecting the public. Suf- 
ficient unto the day is the good thereof.” 


Satisfactory Earnings of 
the A. T. & T. Co. 


Interests in close touch with the man- 
agement of the American Telephone & 
Telegraph Company state that final fig- 
ures covering 1920 operations of the 
company will show earnings of between 
$11 and $12 per share on the capital 
stock, and that in all probability the 
figure will be near $12. This balance 
of profits, representing as it does a mar- 
gin of close to 50 percent over the per- 
cent dividend, is not uncomfortably 
large, but is most satisfactory. The 
forthcoming annual report will record 
another year of satisfactory growth. 
The gain in Bell-owned stations for the 
1920 year was more than 560,000, mak- 
ing the total as of December 31, 1920, 
about 8,240,000. Including stations of 
outside companies connecting w th the 
telk svstem, there is an aggregate of 
approximately 12,475,000. 


Teiené Man Retires 
After 35 Years of 
Service 


C. A. Lindsay, district manager of the 
Christian-Todd Telephone Co., has re- 
tired at his own request from active du- 
ties after 35 years of service, 30 years 
of which has been spent as manager of 
the Clarksville (Tenn.) group of ex- 
changes. 

In ne with a policy of keeping its 
employes’ interest at heart, this com- 
pany many years ago evolved a plan 
enabling an employe holding a continu- 
ous faithful service record of such 
length to be retired upon his own re- 
quest or through disability, the com- 
pany reserving the right to recall such 
employe into active service at any fu- 
ture time. 


Mr. Lindsay’s successor will arrive in 
a few days and after the transfer of the 
management, Mr. Lindsay will go to 
Nashville to be officially notified of his 
good fortune. He will then take a much 
needed rest. 


A Telephone Operator’s 
Monument 


Miss Iva Chapman, telephone opera- 
tor in a rural community exchange at 
Wellman, Iowa, did not live—nor die— 
in vain. She gave the good country 
folks of her community the opportunity 
to prove that they could recognize a 
heroine when they saw one—even though 
she lived with them in their everyday 
life. Miss Chapman was day opera- 
tor, when the night operator was taken 
ill with the flu in 1918. She worked 
night and day—keeping the exchange 
going in summoning .doctors, nurses and 
others to take care of those afflicted. 
Then she contracted the disease, but did 
not have the strength left to combat it. 
In appreciation of her heroic work phone 
subscribers in that rural community have 
erected a monument to the memory of 
Miss Chapman in the little cemetery at 
that place “in honor of faithful and 
efficient service.” 


The Telephone Isa Much 
Abused Instrument 


There are always enough people in a 
community who abuse the telephone so 
severely that that highly trained and effi- 
cient necessity becomes almost a nuis- 
ance. Take for instance the ten and 
fifteen-minute conversationalists. It 
hurts one’s brain to think up a conver- 
sation of such importance that it re- 
quires fifteen minutes of telephone talk 
and if such do occur more often than 
once or twice a year, they are so im- 
portant that the participants ought to 
have a party line of the:r own and thus 
be saved the annoyance of having some 
one break in on their business. 

Is anything more of a tax upon good 
nature than to take the receiver of a 
telephone two or three times during a 
ten-minute period and find the line otcu- 
pied with a conversation between two 
people in which the bulk of the talk 
is a lot of unimportant gossip punctu- 
ated by intervals in which the gossipers 
must stop to think up something new 
about which to converse, or find it taken 
up with the prattle of a cooing couple 
who nine out of ten chances have said 
“good-bye” in person a few hours before 
or expect to meet again a few hours 
later. 

These are only two of the annoyances 
to which: telephone subscribers must 
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submit and over which the telephone 
company has no control. 

Long distance conversations are out 
of place in this day when the telephone 
is no longer a convenience but one of 
the veritable necessities of life. 

A lot of criticism over “Busy Lines,” 
inability to get your party or to obtain 
a quick response from central is wrongly 
directed at the telephone girl or the 
company where as a matter of fact 
most of it should be placed at the door 
of unthinking subscribers who do not 
seem to know that they are only a small 
part of the great number of people who 
have come to depend on the telephone 
as a vital factor in their every-day lives. 
The telephone was invented and _per- 
fected to use but not to abuse with un- 
necessarily lengthy and unimportant con- 
versations for the service an exchange 
renders to a community can be easily 
upset and disturbed by a comparatively 
few people forgetting that the telephone 
is des gned for public and not private 


service. 


Texas Convention at Dal- 
las, March 23-25 


In a letter to telephone men inviting 
them to attend the Texas convention, 
Oscar Burton, secretary of the Texas 
Independent Telephone Association, 
Says: 

The annual convention of the Texas 
Independent Telephone Associat’on will 
be held at Dallas on March 23, 24 and 
25, 1921. The entire week, beginning 
March 20, has been set aside for the 
Texas bunch without conflict with any 
other state convention. 

The Adolphus Hotel management has 
agreed to turn the hall over to us on 
Monday morning, the 21st, so as to give 
the exhibitors ample time to set up be- 
fore the convention opens on Wednes- 
day. We will have the left wing of the 
roof garden (same as last year). A 
committee will be on hand to assist ex- 
hibitors in getting located and to take 
care of reservations. We will have ample 
space and hope you will take advantage 
of this opportunity to meet two or three 
hundred Texas teléphone men. 

And don’t fret about cond‘tions in 
Texas. We are staging a comeback 
right now. Of course we would not say 
business is normal, but you may be sure 
that Texas telephone men are taking ad- 
vantage of this “breathing spell” to plan 
wisely for the future, and, barring some 
calamity, we predict an era of building 
next year. 

At least we promise you a good time 
in a glassed-in roof garden, and the 
Texas bunch is apt to spring a surprise 


of some sort. 
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Nebraska’s Annual Convention 


An Interesting 


Meeting of the Nebraska Tele- 


phone Association Held at Lincoln February 15-16 


The annual convention of the Ne- 
braska Telephone Association was held 
at Lincoln on February 15 and 16. 


W. S. 


meeting to order in the absence of the 


Clapp, of Kearney, called the 
president, Warren Pratt, who was ill. 
L. E. Hurtz, 


dressed the members at some length and 


Secretary Lincoln, ad- 
touched on other matters of importance 
requiring attention during the year 

V. E. Wilson, formerly a member of 
the state railway commission, spoke at 
length at the Tuesday afternoon session 
on “What Disposition Should Be Made 
of Stockholders’ Sacrifices, Donated 
Services and Deferred Dividends ?” 

He digressed long enough to express 
the profound and sincere opinion that 
if Commissioner T. L. Hall, who has 
just retired after nine years’ service, 
had been able to secure the acquiescence 
of other members of the commission in 
his views, “every utility in the state 
would have been compelled to invoke 
the protection of the courts to avoid 
bankruptcy, and the service would not 
only have deteriorated greatly during 
the delays inseparable from court action, 
but the rates would have been materially 
greater in the end, owing to the ex- 
pense of legal proceedings and the re- 
luctance of capital to invest in proper- 
ties under attack.” He added that a 
much higher rate of return would have 
been necessary in order to attract the 
additional capital required for extending 
and bettering the properties 

Mr. Wilson was led to make this 
statement by reciting the facts regard- 
ing the Gage County Independent Tele- 
phone Co., which had been finally forced 
by Mr. Hall’s course of conduct to re- 
linquish the right to return on $10,000 
or $12.000 of stockholders’ sacrifices to 
which it was entitled. He said that 
returns invested in the property by wa 
of sacrifices and deferred dividends are 
entitled to the same treatment in the 
way of a return that is accorded to the 
contributions of capital. 

The company could have paid the div- 
idends on condition that the stockholders 
immediately purchase the equivalent in 
stock, and merely because it did not use 
this formality does not affect the stock- 
holders’ rights to a return upon the con- 
tribution. Mr. Hall in public denounced 
these as compound returns, but privately 
admitted that this was not true. 

In a discussion on utilities, H. G 
Taylor, chairman of the Nebraska Rail- 
way Commission, stated that during the 


war the ut'lities believed they were pass- 


ing through a most trying period. They 
were, and when the armistice was signed 
everybody felt that it was over. The 
fact is that the past year and a half 
have been just as trying a time for 
telephone companies. The return to 
peace was followed by abnormal condi- 
tions, unfavorable labor and material 
costs, and a psychological public condi- 
tion under which the problems of the 
utilities multiplied rather than decreased. 

Following Mr. Taylor’s remarks, the 
following committees were appointed : 

Credentials: J. D. Crownover, Sar- 
gent; E. D. Piper, Gibbon; and R. E. 
Matt:son, Lincoln. 

Membership: J. E. 
sau; J. A. Dixon, Arlington; and R. E. 
Louden, Stapleton. 


Bagstrom, Wau- 


Resolutions Bruce Brown, Brady; 

B. G. Miller, Crete; and E. D. Warner, 

Scottsbluff. 
Entertainment: L. E. Hurtz, Lincoln: 

W. E. Bell, Lincoln; and Ole Christian- 

sen. 

Steele, Ohiowa; L. E 


Wait, Ar- 


Finance: I. C. 
Hurtz, Lincoln; and J. L. 
cadia. 

Nominations: John W. 


Wisner; E. C. Hunt, Malmo: 
Mattison, Lincoln. 


Richmond, 
and R. E. 


\ banquet followed the first day’s 
session, after which the telephone men 
attended a theater 

SECOND DAY’S SESSION. 

\t the opening of the meeting, C. L. 
Kelly, North Bend, read a paper giving 
a comparison of costs of furnishing 
service on farm and city lines. He 
was followed by Charles C. Deering, 
Des Moines, secretary of the United 
States Independent Telephone Associa- 
tion, who devoted his talk to the legis- 
lative situation confronting the indus- 
try in so many states. 

“Efficiency” was the theme of Bruce 
Brown, Brady. He declared it to be 
Know 


the greatest factor in success. 
your business thoroughly, how every- 
thing is done, and then let your sub- 
scriber know. This is essential in the 
case of small companies where special- 
ization is impossible and where the com- 
pany is not big enough to have this cost 
swallowed up in the overhead. 

Following Mr. Brown, C. J. Garlow, 
Columbus, read a paper on “What Are 
Adequate Rates?” in which he handled 
the subject in an exhaustive way 

W. L. Lemon, Lincoln, discussed some 
suggested changes in the railway com- 
mission’s accounting system, and later 
there were formally adopted by the con- 


Mr. Lemon said that records 
should be kept in detail so that the 
history of a company may be determined 
in the future without a doubt, and in 
such a manner that a true analysis of 
the investment, revenues, expenses and 
the reserves can be readily made. 


vention. 


In the past, the smaller companies had 
not done this. They paid their dividend 
at the end of the year if sufficient funds 
were on hand, although they were un- 
able to determine from the records kept 
whether their net income was large 
enough to do so. Better treatment from 
commissions and new capital needed can 
be secured if a true balance sheet can be 
shown at any time. He thought the sys- 
tem of accounting would develop valu- 
able statistical information for managers. 

He suggested that each of the repair 
accounts kept should be subdivided so 
that one represents only ordinary cur- 
rent repairs and the other the expense 
in connection with replacing, renewing 
or reconstructing existing plant. It 
would not be necessary to change the 
forms, while the information gained 
would be of the utmost importance to 
the commission and the companies af- 
fected. 

The association elected Bruce Brown, 
of Brady, as president; vice president, 
Becker, Pawnee City; secre- 
tary-treasurer, R. E. Mattison; direc- 
tors, P. B. Cummings, North Bend; 
Frank H. Woods, Lincoln; Warren 
Pratt, Kearney; Lloyd Wilson, Omaha; 
E. D. Warner, Scottsbluff; C. J. Gar- 
low, Columbus; E. C. Hunt, Malmo, 
and J. E. Bagstrom, Wausa. 

District vice presidents: E. H. Towle, 
Falls City; J. H. Christiansen, Blair; 
J. W. Richmond, Wisner; B. G. Miller, 
Crete; R. L. Keester, Alma, and J. D. 
Grint, Sargent. 


George E 


The convention adopted a resolution 
expressing its sincere regret over the 
retirement from the telephone industry 
of L. E. Hurtz, general manager of the 
Lincoln Telephone & Telegraph Co., and 
the appreciation of the association for 
his valuable services in the past. Presi- 
dent-elect Brown, on behalf of the mem- 
bers. presented Mr. Hurtz with a loving 
cup. This came as a surprise to the 
recipient, but he rallied sufficiently to 
express his appreciation of the honor. 

The final act’on of the convention was 
to organize as a lobby in boots and call 
upon the legislative committee having 
‘n hand the eight or ten objectionable 
bills and ask that they be killed. A. S. 


Kelly acted as spokesman. 
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The Measurement of Resistance 


An Exhaustive Article on This Most 
Important Phase of Telephone Work 


ESISTANCE 


telephone lines and circuits are 


measurements of 
made for routine purposes such 


as to determine their normal conductor 


resistance of insulat’on resistance, or the 
of the 


these 


condition lines circuits with 


to 


locate faults in telephone lines such as 


or 


regard characteristics, and t 


) 


grounds and crosses. Resistance meas- 
urements are made of windings of coils 
and relays and of other apparatus and 
insulation resistance measurements, of 
wire and cable, to ascertain whether or 
not they are as specified. 

All the 
ing resistance are more 
of Ohm’s 


force 


of methods used of measur- 


direct 
that the 
circuit or 


or less 


applications law 


electromotive across a 


part of a circuit divided by the current 


flowing through the c:rcuit equals the 


Parmenentl Magnel 


Resistanc “", 





Fig. 1. Voltmeter. 


the circuit. Ohm’s law is 


the of 


resistance of 
electromotive 
the volt, 
the ampere, ahd the ohm, represented 


true because units 


force, current, and resistance, 


by the symbols E, I, and R, were chosen 


of such magnitude that it is true. Ex- 


pressed symbolically, Ohm’s law is 


Generally, except in Wheatstone Bridge 


measurements, resistance cannot be 
measured directly. It is necessary to 
obtain current’ and voltage, and, from 
their ratio, resistance. 

Electromotive force and current may 


be read directly by means of the instru- 


ments represented in Figs. 1 and 2. 


These instruments are really low sensi- 


hility D’Arsonval galvanometers, and are 
of the for all 


measurements of telephone circuits. 


type used direct current 


Fig. 3 shows a meter of this type. It 
consists of a coil of’ fine wire wound: on 
of 


a frame aluminum, which moves in 


By C. A. WRIGHT 
Professor of Telephony, 


Ohio State University 


the uniform field of the permanent mag- 


net. <A light pointer attached to the 
coil moves over the scale. The motion 
of the coil opposed by fine spiral 
springs, by which it is also connected to 


the stationary circuits of the 


the 


instrument 


\s the strength of held of the per- 


manent margnet is constant, the tension 


of the springs proportional to the move- 


ment of the coil, and the strength of 
the field of the movable coil proportional 
to the current through the instrument, 
the of the 
is proportional to the 


This instrument in 


deflection coil and po:nter 


current through 


series with 


the coil. 


Pornescnt Magnet 








Scale 
Painter 


Movab/e 
Lect Re sistance 


bw 


Fig. 2. Ammeter. 





a resistance, as in Fig. 1, may be used 


to measure electromotive force, or as a 
voltmeter, and in parallel with a res'st- 
ance, as in Fig. 2, it may be used to 
measure current, or as an ammeter. The 
current through the movable coil is al 
ways proportional to that through the 
instrument. The range of the voltmeter 


or ammeter is determined by the magni 
tude of the series or parallel resistance 

\ D’Arsonval galvonometer is in pron 
like the 


described 


voltmeter and ammeter 
that 


delicate 


= 7 
cipie 


above, except its suspen 


sion is much more and free 


from friction, making it more sensitive 


electrically but less rugged mechan‘cally 


A D’Arsonval galvanometer is shown 1n 


Fig. 4 
The ammeter-voltmeter method of 


measuring resistance is a simple and 


convenient method of measuring resist- 


ances of moderate magnitude. However, 
it is not one of the greatest accuracy 
Voltage and current are measured by 


means of a voltmeter and an ammeter 


The resistance is the quotent of the 


voltage by 
the method 
measure 
error 


ods, a or 


resistance 


results 


the 
Ol- 
by 


Irom eit 


t} 


current. 


connecting 





Fig. 


this method 
2 


ie 


ry or i 


connecting 


apparatus 
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Fig. 3 Voltmeter 
meter If the connectior “o 
the voltmeter reading includes 
in voltage in the ammeter ul 
connection ‘a Ss usec the 


reading includes the ect 


voltmeter. If the 
meter and ammeter 
generally the case, 
made. I requently stri 


as important as convenience 


are 


ct 


resistance ot 


know 


corrections 


may 


accuracy 15 


€ 


not 


and quick 


ness in obtaining the desired resistance, 
but the greatest accuracy eas ly obtain- 
able is desired In such a case, if no 
corrections are to be made, the connec 
tion shown at “a” is more accurate for 
the measurement of low resistances and 
that shown at “b” is more accurate for 
higher ones 

This method is better adapted to the 
measurement of resistances such as coil 
resistances than to that of telephone 
lines 

It is often found to be des_rable to 
measure the insulation resistance of 
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current ve 
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generally su 


Fig. 4 Galvanometer 
wire by this method As the 
resistance is high and, with 
voltage obtainable, — the 
small, a galvanometer is 
stituted for an ammeter ( 
may be made for the res stance 
galvanometer, although in most 


orrecti 


of tl 


CasCs 


i 


insulation 


t! 


1e 


if 
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in comparison with the re- unknown resistance, and the voltage 


is so small 


sistance of the insulation that no ac- across the voltmeter, Ev, is obtained. 


count need be taken of it The voltage across the unknown resist- 


When the insulation resistance of a ance, Rx, then is E—Ev. 
sample of wire is measured in this way, The resistance of the voltmeter may 
the wire, except the ends, is generally be easily obtained. If this resistance is 
immersed in salt water. The circuit Rev, the current through the voltmeter 
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AR. = L/L - Ohms Law 


I 5 Measurement of Resistance By Ammeter-Voltmeter Method 
the 1 e t ing battery to the when it is in series with the unknown 
tank <« taining the ater, through the resistance, and therefore the current 
te ition 1 test t through the unknown resistance, is Ev 
tl re and through the galvanometer divided by R Applying Ohm’s law, 
i ait i» L ~ « ‘« i - 
t r ( Oo r ittery | Y 
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measures it a voltmeter \s most 


31 


resistance will generally be found to be 
most satisfactory. However, for a given 
test voltage, the sensibility and the cost 
of the meter must be greater for the 
100,000-ohm 


lower resistances. 


resistance than for the 


Test voltages of 30 to 150 volts have 


been used sat-sfactorily. The higher 
voltages make possible the use of higher 
meter resistances for a given sensibility, 
but there are objections to the higher 
voltages, such as the difficulty of main- 
taining the test batteries. The insulation 
res.stance of a wire or cable is inversely 
proportional to its length. This follows 
from the fact that the cross section of 
the path of the current increases directly 
as the length of the wire or cable 

\ meter with a resistance within the 
above range would evidently not be 
suited to the measurement of compara- 


tively low resistances such as conductor 
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By Voltmeter Method. Voltmeter 


h Low Resistance. 


and loop resistances. The use of a shunt 
w.th the meter which will make the com- 
bined resistance of the meter and shunt 
200 or 400 ohms, and the use of test 
voltages of 2 or 4 volts, have given satis- 
factory results for such conditions. Figs. 
6 and 7 show meters without and with 
a shunt, connected to measure resist- 
ance 

If there is a cross of a line, it may 


1 
] 
i 


he located by measuring the resistance 


from both ends, the complete loop re- 
sistance hav:ng already been determined. 
Suppose the loop resistance to be & 


ims, and that the resistance measure- 


ment from one end is a ohms and from 
the other b ohms. The resistance of the 
cross has been included in each measure- 
ment. The difference between the two 
measurements is the difference between 
the resistances of the two sections of 
line. a—b ohms. Their sum is a+b 
ohms. If x+y are the resistances of 


the two sect:ons, 


x+y=L,and x—y=a-—b, or 


sta—b 

x - ohms, and 
L+b-—a 

y == genes NEE, 


Phese are the loop resistances from the 








3 » 


ends of the line to the fault. The re- 
sistance of the fault is 

at+tb—L 

—jz— ohms 


If three conductors are available, they 
may be looped and measured in pairs. 


Gel-anometer 


The circuit of 
such a galvanometer is shown in Fig. 8. 


one-tenth of a megohm. 


The unknown resistance is measured by 
comparing the deflection obtained from 
the current through the unknown insu- 
lation resistance in series with the stand- 


ard resistance with the deflection ob- 
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Fig. 8. Insulation Resistance Test By Direct Comparison Method. 


lf their resistances are x, y, and z, and 


if the loop resistances are a, b, and c, or 


xt+y=a, x+z=b, and y+z=c, 


aes 
2 
_atc—b 
pat ae 
ptc~s 
2 


, and 


For routine testing of insulation re- 
sistance, a sens.tive relay in series with 
a battery, one side of which is con- 
nected to ground, may be used. The 
relay operates a sounder. The relay and 
battery are connected by means of spe- 
cial plugs to the conductors of the lines 
to be tested. If the insulation resist- 
ance is below a certain value, the relay 
operates, operating the sounder. 

A common method of measuring in- 
means of a 


sulation resistance is by 


portable galvanometer, which is pro- 


vided with galvanometer shunts and a 


tained from the current through the 
standard resistance alone. The standard 
resistance is ordinarily left in circuit in 
series with the unknown insulation re- 
sistance to protect the galvanometer if 


the insulation resistance should be very 


Ra 
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very low and very high resistances. It 
has also been much used by telephone 
men for locating faults, because meas- 
urements independent of the resistance 
of the faults may be made. The circuit 
of a Wheatstone 
Fig. 9. 


Bridge is shown in 

When the resistances are adjusted so 
that it is balanced, that is, so that no 
current flows through the galvanometer, 
In =Ir, and In»=Ix. As the potential 
or voltage between points 1 and 2 is 


-IpRv, and I-Rr 


If we divide equals by equals, 


zero, the voltage IaRa 
— IxRx. 


the quotients are equal. Therefore, 


I oR, or R, R, 
a se 
RR, 

R,= Sehr 


Rx is the unknown resistance, R: 


, or 


a 


is the 
variable resistance or rheostat, and Ra 
and Rv are the ratio arms. They are 


usually designed so that their ratio is 1, 
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Fig. 10. 


low because of a ground on one side or 


the other of the line. 


The ‘heatstone Bridge method of 
rt Wheatst Brid hod 


measur.ng resistances is more accurate 


standard high resistance, generally about than the methods described above for 
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a multiple of 10, or a multiple of 1/10. 

An ohmmeter is an instrument from 
the scale of which the resistance under 
test may be read directly. One ohm- 
meter which is much used consists of a 
standard resistance, slide wire with 
scale, and a telephone receiver, which is 
used as a detector in place of a gal- 
vanometer. The standard resistance and 
slide wire form three arms of a Wheat- 
stone Bridge, and the resistance under 
test, the fourth arm. Such an instru- 


ment may be provided with several 
standard resistances and scales to corre- 
spond, which make it possible to adapt 
the instrument to the measurement of as 
many ranges of resistances. 

It is sometimes desirable to measure a 
resistance too great to be accurately 
measured directly by means of a Wheat- 
stone Bridge. The resistance may then 
be measured by connecting it in parallel 
enough to be 
If Y 


is the resistance which may be measured 


with a _ resistance low 


measured directly with the bridge. 
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directly, Z the combined resistance, and The Varley loop shown in Fig. 11 is 


X the high resistance to be tested, arranged for locating crosses with other 


YZ circuits. If the symbols used have the 
y 4 * . 

r ¢ ¥Y a 4 ‘ meanings given above, 

“ ae 9 ss 

[The Wheatstone Bridge and various X 2R,L- RR 


modifications of it have been found to 


ei ae 





Fa 








Td 











1 


A o Ans or 
Re . _—a ae 


x = af ge 


Fig. 11 Varley Loop for Location of Crosses 


‘Ibm i 


be very adaptable to measurements of For example, if the ratio arms, Re and 


telephone lines. Two modifications which Rv, are made equal, the equation be- 
have been much used have been the comes 
Varley and Murray loops. In the Var 9L—R 
1 j 4 ow a 
ley loop the balance is obtained by ad X aa 
9 
just:ing a rheostat as R in Fig. 10, while ~- 
in the Murray loop the rheostat is ad lf 2M } resistance per le 
) | é t 2M is the resistance per loop mile, 
mitted and the balance is obtained by the distance from the testing station to 


adjusting the ratio arms as in Fig. 12 the fault is 


When the ratio arms are adjusted by 





moving the midpoint to which one ter 


minal of the battery is adjusted, Aa 


IID 


to the symbols used with the Murray 
loop for locating grounds, in Fig. 12, 
2L-X 

J: Be ies, 

x- 2L(R,tR)_ 


R,+R, +R 


If it is desired to locate a fault on a 





line of which both conductors are the 
same throughout the length of the line, 
the Murray loop may be used advanta- 
geously. If D is the length of the line, 


and d, is the distance to the fault, 


X d 2D(R.+R). 
2L 2D’ R,+Ry+R 


Neither the resistance of the loop or 





and d,-= 


the resistance per loop mile need be 
known, and the temperature of the wire 
when tested may be neglected. 

There are many different conditions 
involving faults, for the measurement of 
which systems of Varley and Murray 
loop and other circuits may be devised. 

In cases where loop or wire resist- 
ances, or resistances per loop or wire 
mile are involved, allowance should al- 
ways be made for the change in resist- 
ance w:th change in temperature. This 
change is shown by the equation 


R,=R,(1+,T), where 
R, = resistance at T° C. 
Re = resistance at o° C. 














and Ro are varied in opposite directions R 
While the Murray loop in most cases - * a ail 
may be most readily manipulated, in at @ 

. 
some cases the computations which must ny 
be made from settings of the Varley f 

- 
loop are very simple, and may more than R, “Ty 
; f' x 
compensate for advantages of the Mur I | 
rav loo The greatest advantage of 
both of these modifications of — the Ra i.) a aa 
‘ — 3 

Wheatstone is that they may be ar 7 +R x 





ranged so that the faults are in the 


battery or galvanometer circuits and are 


not a serious source of inaccuracy 


IA HA 


measurements of loops or conductors 


By taking full advantage of this fact 

the measurements may be made _ inde- 

pendent of the resistance of the fault ‘ [ R 
In Fig. 10 is shown a Varley loop d, te an = 


2M 


and the distance from the distance test 


circuit for locating grounds. When the 
bridge is balanced, 
R, 2L—-X 
R, R T X 


station at which the line was looped to 
rT the fault is 


2R,L—R,R 2L 2L-R R 


X where d, , an A J: Olam 
y ’ ia ‘ i 
R,+R, 2M 2M 2M 
R» and R» = resistances of the ratio arms Such results make possible convenient 
R resistance of the rheostat and rapid calculation of the distances d, 
2L loop resistance and d, 
x == resistance to the fault If these same meanings are attached 


a = temperature coefficient 
The temperature coefficient differs 
with the material under construction. It 
is .00427 for copper and .00527 for iron. 


A Private Line 


Teacher—When did William the Con- 
queror come to England? 

Pupil—I don’t know. 

Teacher—But doesn’t it say in your 
book, William the Conqueror, 1066?” 

Pupil—Yes; but I thought that was 


his telephone number. 
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The Telephone in Foreign Countries 


Items of General Interest to Telephone 
From All Parts of the World 


Men 


New Exchanges Planned 
for London 


\ scheme which will take about twenty 
years to complete proposes the equip- 
ment of sixty additional telephone ex- 
changes in the London area. The 30,- 
000-line Tower exchange in Great Tow- 
er street is near:ng completion, and will 
probably be the first to be placed in op- 
eration. A temporary exchange, which 
is being contsructed to relieve the con- 
gestion will be out of the architects’ 
hands this month. The Stratford ex- 
change will be finished, so far as the 
builders are concerned, in April, when 
its equipment will begin. The Holborn 
exchange, near Chancery Lane, is in‘an 
early stage of construction, but a tem- 
porary exchange near by will be in com 
mission in a few months’ time. The 
Berkeley exchange will relieve the pres- 
sure on Mayfair: it is being equipped, 
and sites have been selected for thir- 
teen other exchanges, including the 
Strand, Sloane, Golder’s Green, Lang- 
ham or Marylebone, Battersea, and 
Woolwich. The Strand exchange will 
deal with 30,000 lines, and will be situ- 
ated near Covent Garden; a temporary 
Langham exchange is being erected on 
top of the Western District Post Office, 
and another is to be built in Queen’s 
Road, Hendon, while a 30,000-line ex- 
change is to be installed in Wood street, 
Cheapside. A new automatic exchange 
is to be established at Blackfriars, and 
‘f successful it will be widely extended 

Recently the telephone services of 
Milnsbridge, near Huddersfield, were 
transferred from the old exchange in 
\rmitage Road to the new building in 
George street. This exchange should 
have been in operation long ago, but the 


work was held up by the war 


Increased Telephone 
Costs in England 


Giving evidence in London before the 
House of Commons committee on tele- 
phone charges, the assistant engineer-in- 
_chief to the postoffice said that the cost 
of labor and material for the construc- 
tion of underground lines had gone up 
236 nercent. The over-all increase for 
mant installed had gone up 204 percent. 
The figure representing the cost of ad- 
ministration and operating expenses had 
gone up from £1.500.000 in 1913-14 to 
£ 4.710.000 in 1920-21. The increase was 
due partly to the normal developments 


By G. Fk. BUNKER 


of the system and partly to the in 
creased wages. The costs kept pretty 
well level as the system increased 
There was a research school, and a 
small number of awards had been given 
for inventions by minor members of the 
staff. Plant was coming in very slowly 
It was the policy to continue under 
ground cabling wherever possible. It 


was more economical. 


‘ 
New Telephone System 
T 
for Uruguay 

The only tender received for the con- 
struction of a telephonic system in Mon 
tevideo was that of the International 
Eastern Electric Company, Inc., which 
offers to construct the underground 
telephone system, together with the nec 
essary plant, offices, etc., for a maxi 
mum price of 6,943,500 pesos, and a 
minimum price of 6,647,000 pesos, ac 
cord'ng to the variations which it might 
be necessary to introduce in the course 
of the work. The initial lines would 
provide for a service to 16,500 sub 
scribers, while extensions are in view 
‘providing for 46,500 subscribers and a 
connection with the telephone system of 


Puenos Aires 


. r 4 
Automatic Telephone 
for Italy 
The plans have been prepared for thi 
conversion of the telephone network of 
Rome to the automatic system, with the 
cables laid underground. For this put 
pose the city has been divided into seven 
zones, each to be served with its own 
exchange. Two of these zones are to 


be taken in hand at once. The scheme is 


a part of a general plan to reform the 
telephone system in all the large towns 
of the peninsula. 

The work has already been begun 
on the construction of the new urban 
telephone network in Venice Some 
14,000 meters of cable are to be laid 
underground, and in view of the pecu 
liar nature of the soil, . topographical 
conditions, and the narrow and tortuous 
streets, the work represents a unique 
task. The cables will be laid in wooden 
troughs filled with asphalt. The 6,000 
pairs of conductors will be carried from 


the underground cables to the most suit 


able points of the city by means of 33 


rising columns, and branched off by 
aerial cables in all directions for the 
service of existing subscribers as of 
those foreseen from the extension of the 
network up to the year 1930. It is an- 
ticipated that the completion of the in- 


stallation will take at least 15 months 


Developments in the 
maee 
Fiji Islands 

\ telephone in every white man’s 
home on Fiji! 

That is the goal of Superintendent 
f Telegraphs and Telephones, C. F 
Monckton. He is enlarging the system 
to provide for 1,200 subscribers instead 
of 400 and soon this outpost of civiliza- 
tion will boast of a modern telephone 
system. The new system will do away 
with the old “twist the handle” to call 
the operator type of telephone in use 
heretofore and three operators will be 
required to handle the entire telephone 
husiness of Fiji against one operator in 


the past 


‘ e e 
Huge Cable Project in 
~ 
Sweden 
Somewhere out on the Atlantic at the 
present time, the Swedish _ steamer, 
Sturcholm is plunging ahead towards 
Stockholm bearing the first installment 
f what is probably one of the most 
important electrical shipments ever made 
from this country to Europe. Twenty 
four carloads of underground cable ap 
paratus is now on its way to the other 
side 
The shipment is part of the gigantic 
underground cable system which the 
Swedish government intends to install 
between Stockholm and Goteborg. It 
will be 320 miles long. When it is com 
pleted, it will be the greatest under 
ground cable line in Europe, and second 
in the world only to the 450-mile line 
now operating between Boston and 
Washington It will be capable of 
carrying two hundred conversations s! 
multaneously from Stockholm to its 
ther terminus 
To complete the big Swedish project, 
it will be necessary to manufacture a 
total of 425,000,000 conductor feet of 
cable, 25,000 loading coils and eight re 
peater stations with 300 repeaters. If 


this all were connected in series it 
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would give an amplification sufficient to 


enable one to talk over a cable circuit, 


15.000 miles long, or an 


unloaded open 
125,000 miles long, or a 
circuit 300,000 miles 


wire circuit 
loaded open wire 
long, or about twelve times around the 
earth 

Mr. A. H 


engineer of the 


] 


Griswold, assistant chief 


International Western 
returned 


Electric Company, has just 


from Sweden where he has been mak- 
ing arrangements for the installation of 
the big cable line. When interviewed, 
he said that it would require about a 
year and a half to put the system into 
operating condition. The work will re- 
quire about a thousand workmen in ad- 
dition to a large staff of engineers. 
An idea of the magnitude of the new 


Swedish line of communication can be 


we 
vi 


gleaned from the fact that 6,500,000 Ibs. 
of lead and 3,350,000 of copper are be- 
ing used in its manufacture. 

The shipment of the apparatus from 
the works of the Western Electric Com- 
pany at Hawthorne, Illinois, where it is 
being rushed to completion, will consist 
in all of 1,861 reels of cable, 260 load- 
ing coil cases and other miscellaneous 
material totalling about 7,200 tons. 


Making Farmers’ Telephones Pay the Farmer 


An Article on Rural Telephones from Farm and Ranch Show- 
ing the Telephone to be a Business Necessity on the Farm 


, T! have just had our te lephone 


removed,” Mrs Meadows re 


marked to Mrs. Norton, het 
new neighbor The Meadows recently 
1ad moved into the hustling rural com 
munity of Benders, from a region not 
noted for progress 


“Well, we couldn’t do without ours,” 
Mrs. Norton replied 


ibout, busy with the packing f some 


as she bustled 


tr h 
es 


know they are mighty handy in 
truments converse through.” Mrs 
Meadows continued, “but Jack says they 
ire just a useless expense and that he 
as no time to stand t the telephone 
and liste vhile other folks is gassing 
ff 
Just ( the tele; 1onk tl ill 
way rang Mr Norton excused herself 
ind went to answer 
From her | n the sitti om 
Mrs. Meadows « ght bits I the con 
ersat I ind ner eyes Ve! g with 
vonder when Mrs. Norton returned 
\nd re \ 1 realiv gett:ng OU ents 
( zen Tf \ ir eggs iske 
I t what thes i t g at 
ne perative st 
My lack never go t 40 r t St 
t sent yesterday 
Perhaps they weren't iged 
They weren't D) ulw n 
vag yours 
“Ves l sually I engage $ vell 
ill the other produce that we have to 
sell,” Mrs. Norton continued. “You se¢ 
that is how the telephone pays for its 
keep. Whenever we have anything for 
the market, I take the time to use the 
telephone in finding the best market for 
it. Just let me explain my system, if it 
s ela ite enough to he illed a sys 
em 


Chen Mrs Norton led her 


ince into the hall, where a 


cqua:nt 


teé lephone 


receiver hung on a hook, resting on a 
desk that was fitted up with day books, 
eg , 
edgers, ink wells and pens, very much 


By A. U ROSI 


in the style of an up-to-date business 


othee The Nortons believed in facts 
and figures when it came to striking 
a balance between profit and loss on 
he farm. Mrs. Norton seated herself 
it the desk and explained 


Well, it 


contains entries of practically everything 


“See this small notebook 





SUCCESS TALKS 
DETERMINATION 
By S. A. CHANDLER 


A man may have plenty of ambition, 
ability and energy and still fail to succeed. 
Ambition merely urges him on to succeed; 
energy is necessary to back up the other 
two, for energy is strength; and a man 
must have strength equal to his ability and 
ambition to gain the fullest measure of 
success. But none of these alone, nor all 
of them together, will insure success until 
he adds determination 

Suppose there were a _ heavy weight 
which he desires to lift. Possibly one of 
his friends has lifted it, or has tried to 
and failed to lift it Possibly he merely 
wishes to try his strength He may have 
all the desire in the world to accomplish 
that very feat, but until he determines to 
try and bends to the task, he'll accomplish 
nothing 

It is not claimed that an office boy with 
an office boy’s ability will become presi- 
dent of his company if he remains with 
the firm; nor that the ordinary salesman 
will some day become his company’s sales 
manager; but it’s a well known fact that 
office boys who backed up their ambition 
and ability with well directed energy and 
determination have become presidents of 
some of our largest institutions; likewise, 
apparently unknown salesmen, eaver and 
determined to step into the sales manager’s 
shoes, have been able to do it 

Lots of us have ambition, cleverness 
and stamina, but it takes the triphammer 
blows of determination to center all our 
thought and energy on one head to drive 
through to success. 

Copyright, 1920, by S. A. Chandler) 





are my chief assistants 








in cellar, barn, garden and yard that 
William works as 


hard as any husband about here, I sup 


is ready to sell now 


pose; he attends largely to the produc 
tion end of the farm and under his di- 
rection I have taken over the selling 
nd. This notebook, plus the telephone, 
Every morn- 
ing I devote a few minutes to seeing 
if the local trade will take anything 


from us As you know, we are spe- 


cializing on the growing of vegetables 
and chickens, but as our farm is large 
and has a variety of fruits on it, we 
nearly always have quite a number of 
things to offer. We now have a well 
Often the 


merchants themselves call us up when 


established trade in Benders. 


they need some certain country produce 
With my notebook 


within reach, I can easily find if we 


they know we have 


have it on hand or when we may have 
it. book the order, and then William 


can make the delivery in the Lizzie 

“We used to figure, too, that the tele- 
phone was an expense, but we think dif- 
ferently now. Instead of considering 
it as an expense, we know now that it 

an asset, and we would as little think 
of doing without it as we would the 
fAlivver, the stock or the farm tools. In- 
stead of the telephone being an added 
expense, we figure it as a necessity and 
s an actual asset in our ability to place 
uur marketable produce at a higher rate 
than we would be able to do if we did 


not use the telephone.” 


[he conversation was the beginning 
f the turn of the tide in the financial 
affairs of the Meadows. As related be- 
fore, they had just removed to Benders 
from a community where progress was 
it a standstill, and when they came to 
Benders they had a lot to learn about 
making the odds and ends help swell 
the family purse. When Mrs. Meadows 
returned home, she told her husband 
how the Nortons used their telephone to 
attain such results. Al- 


though dubious, Mr. Meadows had his 


remarkable 


telephone reinstated, and they began te 
follow in the footsteps of their more 
progressive neighbors. They found the 
method of engaging their produce by 
telephone much more profitable than to 
load it blindly in the wagon, take it to 
town and trust in the magnanimity of 
the merchant to give them the _ best 
price for it. They, too, have made the 


telephone pay for its keep. 
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ILLY ~-McGREW hitched his 
B trousers belt tighter, grasped the 
telephone pole, sunk his climbers 
in the soft wood and walked up to where 
the wires rattled on the insulators with 
the morning breeze. He leaned over, 
sunk the climber attached to one foot 
deep in the wood, swung a leg around 
the pole and fastened each wire of his 
test set to a wire. Then he put the re- 
ceiver to h’s ear just in time to hear: 
“That you, Charley? The line is all 
right down to here. I’ve nibbled on 
that candy you gave me last night all 
morning and [| can’t tell you how I like 
you for being so thoughtful. You must 
be in by six tonight for I do want to 
see you. All right.” 

Billy gritted his teeth. He knew the 
voice well enough and he knew who 
although he _ couldn’t 
Charley was the “trou- 


“Charley” was, 
hear his voice. 
ble shooter” on the other end of the 
telephone line from Rosebud, and the 
feminine voice was that of Nora Mil- 
lard, day telephone operator at Rosebud. 
Billy also knew that Charley had been 
out to fix a break in a line on his terri- 
tory, but what he did not know, until 
he heard it, was that Nora was accepting 
candy from the other man. So he waited 
fully a minute after the wire became 
silent before he twisted the signal on 
his test set. 
Back came the reply, from Nora at 
Rosebud : 
“Rosebud !” 
“Billy talking. 
“All right now, Billy. TI was just 
Things are dull 


How’s number six?” 


thinking about you. 
this morning. Are you com:ng in now? 
Everything’s all right now, and few 
calls coming. If you'll come in by noon 
we'll go over to drug store and get an 
ice cream soda. I enjoy them ali the 
more when I drink them with anyone 
I like—you, for instance. All right.” 

3illv detached his test set wires from 
the line w‘res and looked over the prai- 
rie landscape. Far away in the distance 
a threshing machine was sending a cloud 
of dust into the air. Over in another 


field a boy was driving a team of horses 


attached to a moving machine. Every- 
thing was lovely and peaceful, but the 
heart of the man burnt with a fire that 
is unquenchable. Then and there he 
declared war against the man on the 
other end—Charley. It was war to the 
death, he knew. The best one would 
get Nora, and he meant to be the best 

Half an hour later, after driving his 
motorcycle at top speed for the trip, 
he stopped at the door of the Rosebud 
exchange and took the steps up to the 
office three at a time. “Come and let’s 
get that soda!” he called to the girl at 
the switchboard. 

“In a minute, Billy,” Nora said. “Jef 
ferson wants through connection.” Into 
the receiver: “There you are, Jefferson. 
Got it? Well, I’m off for two minutes.” 

She took off the receiver and came 
to the door. Then she turned back 
“Here’s a letter for you, Billy 
Beg pardon—lI for- 
Charley got 


From 
headquarters, too. 
got—it’s for you, Billy 
one just the same this morning.” 

As they walked over to the drug store 
and ordered the drink, Billy opened the 
letter and read it. Then he passed it 
over to Nora. She read it: 

“Dear Sir: Since Mr. Owens was 
promoted from manager at Rosebud to 
a better position, we have kept the 
place open, not having a trained man 
ava lable. In view of the length of your 
service with the company we feel dis- 
posed to promote you. But while we 
hear good reports of your ability as a 
lineman, we are not certain whether 
your ability extends to the business end 
You will be credited with all new busi- 
ness secured on your territory for the 
month of August. On the amount of 
new business you secure will depend on 
whether we can give you a managerial 
position or not.” 

“Tf IT got this place now, Nora, would 
you—er—would you 

“I’m not sure yet, Billy,” she said 
“T like you, of course, but—Charley got 
the same kind of letter this morn'ng be- 
fore he left, you know.” 

“And you promised him 

“Tust the same as I have you.” 


Krank Kavanaugh 
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“Then the one who wins out gets 
you?” 

“If a man has the ability to get new 
business for a telephone company, he 
certainly stands a better chance of get- 


ting the girl he wants. Getting a girl 


is little different from getting business, 
Billy. 


can take care of himself in a business 


And I'd rather have a man who 
way, of course. Now, I’ve got to go 
Some of those local girls will be get- 
ting the toll business all balled up.” 

“So it’s a war of getting business,” 
mused Billy, as he walked to the repair 
shed. “Let’s see—I’ve never thought of 
that end of the telephone bus'ness. Al 
ways thought to keep my end of the 
lines on good working order. I knew 
Owens did the collecting, but I never 
thought he put in any time getting new 
business, although there are a lot mort 
country telephones here than when he 
So that’s why they sent him t 
Well—” 


That afternoon he went into the coun- 


came. 
the big city 
try on his territory. The first place he 
came to that had no telephone was the 
farmhouse of Widow Briggs. A hun 
dred acres of wheat stubble surrounded 
the place, and Billy knew she would 
sell the grain for more than $2 a bushel 
He tried to 
make at thirty bushels per acre. The 


figure what that would 
widow was finishing the dinner dishes, 
and as Billy put his hand on the knob 
of the door it was suddenly opened from 
inside and he dodged just in time to 
escape a deluge of dishwater 

“Why, Billy McGrew!” the widow ex- 
claimed. “I didn’t see you and ‘most 
liked to baptized you with dirty dish- 
water.” 

“Why don’t you put in a phone, Mrs 
asked “Tt 


whole lot to me to get new bus:ness, and 


sriggs?” Billy means a 
you need one.” 
“What'd I do with a phone, Billy.’ 


” 


“It'd save you many a dollar? 

“How?” 

“You remember the time last week 
when your hired man broke the piece 
on the binder?” 

“Surely. I told you about that the 
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other day But he couldn’t have gotten 
one here by telephone.” 


“Of course not, Mrs. Briggs, but you 


told me too that just as he was out 


hi 


of sight going to town for the part of 


the machine that your horse cut his leg 


1 


on the wire tet 


ce and you had to send 


one ot the shockers after the veteri- 


narian and that left but one man in the 


feld and he couldn't get all the wheat 


shocked before ‘t rained that night 
“Ves-s-s.’ 
“And you pay the regular man 
“Fifty dollars a month regular and 


lollar a day extra during harvest and 


1 doll : 
corn husking time.” 

“A phone would have saved you about 
five dollars that time, let alone what 


ruined because tt 


wheat was wasnt 
‘T never thought of it m that way, 
Billy.” the Widow 


hanging the 


Briggs said Then 


suddenly subject “i 2 
doesn’t look like rain tonight, I’m go 
ing to cut that bottom field of hay to 


morrow 


Why not find out what the weather 
Vill e tomorrow 
There's ( veathet I et 111 
1ow, Billy.’ 
[ Sa can tell pretty much how 
weat vill be ymort 
ssured 
I ce 't get the nornimg ipe ll the 
al carrier comes ind that’s 0 
clock.” the vidow said “My men’'d 
at work four hours by then.” 
‘Phone 
if l car tell you what the veatnet 
ill be tomorrow, Mrs. Brigs,” Billy 
said eagerly will you sigt mtract 
vith me ( in trument 
If ( ither is what 
| \ ( S II \ TI 
Billy walke« it to the lic ro 
T ‘ ] ] al d itt ne¢ 1 te St { 
le rang Rosebud 
What e weath yr tomorrow 
I vit souther! id Nora 
eC \\ T to ri ( silly 
] ecto} 1 eT TOTe 
Ne s \ t 1 | to Mrs 
Brigg 
‘ ‘ 
} 
é 
‘ 1 i if t 
] Mec(sre \ eve 
( And if it 
} ) ittet tor 
\ 
P thy iles 
1? ait t yud 
{ harl tt i ty at 
gettir ( He first tackle 
old kn t t ting! 
est mal the co 





“Got no money to give away.” 

The old man was oiling a rusty gang 
plow 

“This consarned thing was all right 
last spring when I put it away, but it 
seems to have gone to the bad all of 
a sudden,” he said “T’'ll have to go 
to town tomorrow and get a new point 
on that outside sweep and some new 
bolts for the double tree.” 

‘It'll take you nearly all 
vont it?” Charley asked 


“It'll kill half a day, sure.” 


“But you'd be 


morning, 


doing nothing, any 
how,” Charley observed 
“What's that? Doin’ nothin’ Man 


alive, with the shortage of farm help 


and the fact that farm help won't help 


] 
i 


when vou get it, I’ve got to work twenty 


hours a day 


Then that half day you take to go 
town in would amount to something 
its : aq 
ike sevell GOllafs, ¢ 
Pe. ! haps sa 
‘That'll pay for a telephone for about 
two months.” 


The old man hesitated and scratched 


IS head 


“By gum!” he _ exclaimed ‘Never 
thought of that.’ 
| have a contract here and 1t vou'll 


sgn I'll send your stuff out by the mail 


irrier tomorrow morning.’ 
“Wait till I get my glasses.” To him 
self ‘Save lots o’ time and 
x * * 

he day following was tair and Billy 
ot his contract fron Mrs Briggs 
rom that day on it was a race, nip 
nd tuck, between the two linemen 
persuasion known to 


Nora sm led 


tially on them, but slyly checked up the 


“very means of 
them was. tried impart 
new contracts coming 1n On the last 
day of August Billy lacked one contract 


, , —— 
if having the same number as Charley 


He was fifteen miles from Rosebud 
when dark overtook him kor hours 
he had been hunting through a wooded 
mile of the road for a “short-circuit.” 

illy. just as it became too dark to 
t] vires he discovered t a hay 
vire carelessly thrown over the telephon 
vires \s soon as he had shaken thi 


vire off the circuit he mounted his mo 
torcvcle and made speed toward town 


there with the machin 





















smoking. Charley, who had been out 


also, had already parked his machine 
against the curbing but a moment be- 
fore. Billy burst inte the front door 
of the office in time to see Charley dis- 
appear into the operating room. 

“Has heard 
Charley ask the girl at the toll switch- 


Nora gone home.” he 
hoard He came near to overhear the 
reply 

“Haven't you heard?” the girl asked, 
laughing “Nora went over to the 
county seat about four o’clock this after- 
noon and got married to that young 
druggist that keeps the ice cream parlor 
across the street. You know how fond 
she ‘s of sodas.” 

The girl laughed at the recollection. 

“Here’s a letter for you, Charley, and 
one tor you, too, Billy.” 

Billy half dazed, tore open the enve- 
lope and read 

“You have shown such energy in se- 
curing new business for the company 
that we have decided you are compe- 
tent to be placed in charge of the ex- 
change at Grant City Please report 
there on the 5th, when the traveling 


iud_tor will check you in.” 


‘I opened your letter by mistake, 
Charley,” Billy said “You get the 
Grant City managership [ get noth- 


ing, not even the girl.” 
‘Nothing but the Aaronsberg mana- 


gership, Billy, old boy. It says so in 


this letter. You did nearly as well as I 


did, after all and the salary’s the same 


There’s nothing like a 


; 


at both places 
rl to spur a man on to work, is there?” 
“Even when she marries the other fel- 
low,” Billy soliloquized. “Let’s go overt 


to her husband’s soda fountain and 


drink to the new bride.” 
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Governors Give Views on Utility Regulation 


Telegrams from Thirty-six Executives Say Commission Form is Best— 


Vice President Coolidge Quoted, Courtesy 


HE attitude of other states of 

the union as respects regulation 

of public utilities by state com- 
mission is of much interest in view of 
the discussion which has been had in 
Lllinois relative to that form of super- 
vision of the affairs of the service com- 
panies. 

To obtain a nation-wide viewpoint, 
Gov. Charles H. Brough of Arkansas 
sent a telegram to the governors of all 
states asking for expressions on the sub- 
ject. In the message he gave his per- 
sonal view that he believed “state regula- 
tion should be perpetuated.” Replies 
were received by him from thirty-six 
states, as follows: 

Henry F. Long, secretary to Governor 
Calvin Coolidge of Massachusetts (vice- 
president-elect ) :—“Gov. Coolidge wishes 
me to reply to your telegram and say 
that the public utilities commission of 
Massachusetts, composed of chairman 
and four associate members, is a perma- 
nently established commission which has 
done excellent work. No intention in 
Massachusetts of doing away with this 
commission which has proven its use- 
fulness.” 

James M. Cox, 
(Democratic nominee for president in 
the last election) :—“We have had a 
experience with our 


sovernor of Ohio 


most satisfactory 
public utilities commission. In fact our 
state could not have done without it.” 
Albert E. Sleeper, governor of Michi- 
gan :—‘Michigan created a railroad com- 
mission in 1911, and gradually extended 
its powers to include other utilities. In 
1919 a new statute changed the railroad 
commission to a general public utility 
commission with broadened powers. I 
believe such a commission absolutely in- 
dispensable but its powers should be fur- 
ther extended. Believe our commission 
created in 1919 has been almost indis- 
pensable to the weltare of the state 
State regulation certainly should be per- 
petuated.” 
Alfred S 
York :—“The state of New York has 


been committed to the policy of regu- 


Smith. governor of New 


lating public utilities by commission since 
Tuly. 1907. With comparatively few ex- 
ceptions, this policy has worked very 
satisfactorily. At first, there were some 
conflicts in jurisdiction between the com- 
mission and localities but practically all 
of such defects in the law have been 
remedied by legislative amendment or 
hy interpretation by the courts. I think 
I am justified in saying that the system 


nor of Texas: 


re Se 


The Governor of Arkansas wanted 
| to know how the chief executives of 
| the other states felt toward state reg- 
| ulation of public service corporations. 
| So far he has received thirty-six re- 
| plies to his query. These upheld this 

method of regulation, 


has worked very satisfactorily in this 
state.” 

Hugh Dorsey, governor of Georgia:— 
“Our commission, the first ever created 


We would 


not consider repealing the law.’ 


in the union, functions well. 


John H. Bartlett, governor of New 
Hampshire “We are well satisfied with 
our public service commission and _ be- 
lieve that our method is the best way 
to regulate utilities.” 

North 


railroad commis- 


Lynn J. Frazier, governor of 
Dakota 


sioners consisting of three members reg- 


“Board of 


ularly control and fix rates, charges and 
services of all public utilities. I believe 
that it is necessary to have some board 
vith power to make those regulations.” 
J. B. A. Robertson, governor of Okla- 
homa:—“I think it very essential in 
these days to have a corporation com- 
mission or a similar board to regulate 
ind control public utilities. While our 
ommission has not given entire satis 
faction, it is not the fault of the system 
so much as it is of recent conditions in 
the business world.” 


R. Livingston Beckman, governor of 


Rhode Island ‘Find our public utili- 
ties commission of three members a 
creat success and can see no reason for 
bolishing the .same.” 

Louis F. Hart, governor of Washing- 
ton “Our experience with our publ 
sevrice commission has _ bet most sat- 
sfactory and its work has been of 
ilculable benefit to the people 
tate.” 

William C. Sproul. governor of Pen: 
svivania “We have in this state a pub 
lic service commission which has been 


extremely useful. We would not thin 
f abolishing it.’ 
H, D. Carey, governor of Wyoming 


‘It would seem to me that’ for any 


state to do away with Its public utilities 
ommission would be a step backwat 
It is my intention to ask our legislat 

to increase the powers of our comn i 


sion, although it has accomplished much 
under our present law.” 
S. Raymond Brooks, secretary, govet 


“The cove r . ‘ 
” I rovernor reque 


Bell Telephone News 


me tO answer your telegram As yet 
Texas has no public utility comm:s ia 
but a bill looking to the creation of such 
a commission is likely to be introducec 
at the coming session of the legisla- 
ture. 

Percival W. Clement, 
“Public 


working out satisfactorily in this state 


governor of 
Vermont service commission 
[ am recommending increased authority 
and facilities to enabte commission to 
vestigate more thoroughly affairs that 
come to it tor approval and regul, 
tion.” 


>. FH. 


Oregon: 


Ppjohn, secretary, governor of 
Public 


service commission here has functioned 


-““Governor absent. 


successfully Some etforts have been 
made to abolish it but have proved 
tile.” 
Joh J 


Virginia 


Cornwell, governor of West 
‘This state has had commis- 
sion regulating all public utilities for ten 


yearg. It is indispensable and there is 


no sentiment for repeal of the law.” 
Simon Bamberger, governor of Utah 
“Public utilities commission stab- 
lished in Utah four years ago on the 
theory of urgent need for proper regula- 
tion and T cannot conceive justificatior 
for abolishment Most decisions are 


limited dissatisfaction 


temporarily but in the end the ‘tion 
iilmost without exception pr s to } ‘ 
been warranted 

() ©. Larra c ernor Alou 
Mexic Corporat nm n 
Ni W Me * is no rae | n il] the ( d 
results it should for lacl _—_ 
] Ve red { nsider « } 

S 1 1 ‘ 
pane a? 

Samuel R. McKel ! » 

) () ’ . or oof n 
stitutional bod Thine ? ail 

S \ Stewart. goverr Mi ’ 

‘Mor ta "¢ ex eriet \ 3} lic 
util-ties com S rails 

tisfact ry a 

I D. D e enwes : ‘ 

£ \ 1 

Ne 1 } had vilre li 
tilities comn sion since 19007 | 19019 
the nam is changed id" { nnel 
slightly altered but functions remained 
the sam We consider it an indispen- 
Sa le departm«e nt: first, hecau if keeps 
publi service corporatiotr s out ¢ f poli 
tics: second, because it properly and in- 


telligently represents the state before the 


interstate Commerce Commiccian n all 
i pai € m T I all 
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interstate rates affecting our people 


third, because it effects by informal 


methods satisfactory adjustment of in- 


terstate rates and services; fourth, be 


cause it shuts out improper and de- 
structive competition, and fifth, because 
it saves our industries and people hun- 
dreds of thousands of dollars annually 
State Public 


Commission now as before the passage 


same need for a Service 
of the Esch-Cummins bill.” 
F. D 
“We have in this state a public service 
commission of five 
been compelled, owing to the high cost 


Gardner, governor of Missouri 


members It has 


of everything, to grant increased rates 
to public utility corporations. This has 
raised, of course, a clamor over the 
state, but thoughtful people and those 
who have studied the situation, in my 
judgment, realize that the situation 
would have been far worse without a 
public service commission. Personally, | 


most assuredly feel that the service con 


miss:on 1s an important and necessary 


adjunct of a state government.” 
M, H. Holcomb, governor of Connet 
ticut ‘Public utilities commissions has 


rendered valuable service reguiating 


trolley conditions and other pubil utili 
ith tl ’mmission 
ties Dispensing tl he con S101 
would not he mnsidered.” 
Oliver H Shoup governor Colo 
} > y 
rad Colorado publ tilities com 
| 
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: atthe ” 
eo w f dispensit wit it 


of Ken 


Fdwin P Morrow. governor 


tucky “Experience of Kentucky with 
railroad commission most satisfactory as 
far as powers extend.” 

Henry J. Allen, governor of Kansas: 
public commission 


1911. 4,000 cases 


have been taken before this commission 


“Kansas utilities 


established in Over 
with the number gradually increasing. 
Less than one percent of the cases ap- 
pealed to the courts. Very few deci- 
sions reversed.” 

D. W. 
“This state has public utilities commis- 
sion of 


Davis, governor of Idaho:- 
three members. We expect to 
continue this commission as I believe it 
would be a backwards to do 
away with state regulation of utilities.” 

Frank O 
of Illinois 


sad step 


Lowden, former governor 
24, a few 
ec | yf 


our 


(message sent Dec 


days before his retirement) 


course there has been criticism of 


public utilities law because of the neces- 
sity of increasing rates in consequence 


of the war. Up to two years ago, how- 


ever, the decreases in rates were much 
more numerous and greater than the in- 
creases It looks now as though it 


vould be 


r the commission to again reduce rates 


possible in the next few years 


ind indeed protect the public better than 


ould be 


done without a commiss‘on.” 
Jame Ss P Goodrich governor ol! Indi- 
na:—“Our public utility commission 
een in force in Indiana for the 


ast ten years. Has given complete sat 


stactior It is undoubtedly a great step 
advance and will be retained in our 
tate 
Thomas F. Kilby, governor of Ala 
ima “The Alabama legislature cre 
ited a public service commission in 
1915 [he commission did not give gen 
ral satisfaction and the legislature in 
ecial session in 1920 placed additional! 
es upon it, increased salaries and re 
uired commissioners to live in Mont- 
ery My ef under the pres- 
law better results will be obtained “3 
Williar D. Steph vernor of 
| tat railroad com 
iot California regulation of pub 
tilit } < ustified its existence in 
‘ ( trone for iust 
EF. Campbell ernor of Arizona 
subs¢ to principle of regu 
of public utilities through prop 
ly tute WAT oO commission 
i ly he l it 
\lbert C. Ritchie, governor of Mary- 
nd ‘Marvland has had a public serv 
e commission since 1910 and state reg 
tion here to stay.” 


Eastern Indiana Associa- 
tion Meets at Noblesville 
Che 


Indiana 


annual convention of the East- 


Telephone Association was 


ern 


39 


held at Noblesville on February 9 with 
100 representatives 
telephone companies in 
Indiana. The visit- 
ing representatives were entertained at 
d'nner by the Kiwanis Club. City At- 
torney Neal ‘delivered the welcome ad- 
the response was made by 
Judge Clark, of Danville, Ind., attorney 
for the association. 

Henry A. Barnhart, of Rochester, 
Ind., ex-representative in congress, de- 
livered an address on “Congress in Ac- 
tion” and was followed by a talk on the 
manufacture and care of dry batteries 
hy Prof. R. V. Achotz of Purdue uni- 


versity. 


an attendance of 
from as many 


central and eastern 


dress and 


Among the telephone men of the state 
who attended the convention were M. F. 
Indianapolis; C. C. Monticue, 

William F. Bailey, Rich- 
M. Martz, Arcadia; Samuel 
Plymouth; Claude Stoops, 
Nappanee: Frank Fouke, Sheridan; 
lohn M. Stanley, Ladoga; Ross Wicker- 
sham, Tipton 


Hosea, 
Newcastle ; 
mond: C. 


lomlinson, 


a ‘ 
Vail Service Medals 
“Theodore M. Vai Distinguished 
Service Medals” are to be awarded each 
year to employes of the Bell telephone 


system for acts of an unusual charac- 
ter, according to an announcement just 
made by the officials of the American 


Telephone & Telegraph Co. and its as- 
sociated companies 


The medals will be known as the 
‘heodore N. Vail distinguished service 
nedals 

\ number of bronze medals will be 


ailable for distribution each year in 
each company associated with the Bell 
system. These medals will be accom- 


panied by a citation of the circumstances 
vhich occasioned the award. A commit- 
tee of award, appointed by the presi- 
lent of the associated company, will des- 
the medals and cita- 
One-half of the 


and the other 


ignate recipients of 
ons in that company 
men 


medals will be for 


for women 
In addition to the bronze medals avail- 
e in the associated companies there 
ill each year be available eight silver 
ind two 


i Bell 


the president of 


old medals to be awarded by 


system committee appointed by 
American Tele- 


The eight silver 


the 
hone & Telegraph Co 


medals will be accompanied by cash 


wards of $250 and the two gold medals 
ill be accompanied by cash awards of 


500. Provision will also be made for a 


special distinguished service medal of 


gold. accompanied by a cash award of 
$1,000. to be presented for a very ex- 
ceptional act or service if and when the 
occasion deserves 


ommittee deems an 


such recognition 
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The Subscriber’s Line Wires 


Simple Explanation of System Which Connects With Switch- 
board in the Central Office—Courtesy Western Electric News 


EYOND a general notion that 

wires go into cables, and the 

cables go along streets or along 
alleys on lines of poles, it is something 
of a mystery to the uninitiated how the 
wires go from their houses and offices to 
the switchboard in the telephone cen- 
tral office. It is the purpose of this talk 
to trace the wires from the switchboard 
through the streets to the subscribers 
all over town. 

The central office building is near 
the center of the town, or, if it is a 
large city with more than one central 
office, each is near the center of the 
community it serves. The wires leav- 
ing the central office are grouped into 
cables, each of which contains from 
100 to 1,200 pairs of wires, one wire 
for each subscriber’s line. In the case 
of large city offices with a great many 
heavy cables they start out from the 
central office in conduits, 

In most places, however, the cables 
are carried on poles from the central 
office, and on poles in alleys and 
streets they branch out all over the 
town. 

Some of the cables extend only a 
short distance before they are con- 
nected to telephones, others are car- 
ried on to the limits of the town or 
city If we follow one of the large 
cables to the section it serves we shall 
find that it splits 
cables, and these into still smaller 
spread out like the 


branches of a tree, so that every street 


up into smaller 


cables, which 
has a cable large enough to serve not 
only the present subscribers, but all 
the subscribers that may be expected 
for some time 

Not all the cables, even in large 
cities, are buried underground. This 
would be expensive above all reason. 
In the largest cities the large cables 
are kept together in the principal 
streets as far as possible, and buried, 
but where they thin out very much 
it is better to carry them in the air. 
Just as quickly as possible they are 
put on poles and made into aerial 
cables. 

In the heart of the big city’s busi- 
ness district there are usually enough 
cables to have them entirely under- 
ground, and a small cable is led 
through an underground pipe into the 
cellar or outside rear wall of one or 
more buildings in each city square or 
block. The other buildings in the 
block are reached from this one. 


In all places except in the largest 


cities the cables in the business dis 
trict are carried on poles in the streets 
or alleys. Only the largest cities can 
pay the expense of an underground 
system. 

In the residence districts of the 
larger cities, as well as in the towns, 
a small cable is brought on poles into 
each block behind the houses, wher« 
it is carried either on poles in_ the 
alley, if there is an alley, or on the 
back fences or back walls of the 
buildings. 

The system of cables we have de 
scribed, starting as a bunch of larger 
cables at the central office, and spread 
ing out thinner and thinner over the 
city so there is a cable within easy 
reach of every building, in what may be 
called a permanent plant, which costs 
a great deal to install and is disturbed 
as little as possible except to add to it 
telephones 


every few years. The 


themselves are frequently moved and 
must be connected *% the permanent 
cables by wires which can be installed 
and later removed, if mecessary, with 
moderate expense 

For this purpose each branch cable 
ends in what is called a cable termi 
nal. This is an iron or wooden box 
in which the wires of the cable are 
separated, and provision is made so 
they can be easily connected to loose 
braid-covered 


pairs of rubber and 


wires, called drop wires, which rut 
direct to the subscriber's pre mises 

frequently short branches fron 
cable are led to different cable termi 
nals in the same or adjacent city 
blocks, so that several telephones may 
be connected to-the same pal of wires 
in the cable, to make a party line 

The terminal cables may be places 
in the cellars of business blocks, he 
tels and large apartment houses, but 
in the residence districts they are us 
ually outdoors and 


avove 


grouns 
either on the poles or the back fences 
or back walls of buildings Che drop 
wires are run along walls or fences, 
or through the air, from the poles to 


the houses. 


We have not 


cables and how they are carried in the 


yet described the 


ground or on poles \ cable consists 
of a bundle of wires in a lead pipe 
Each wire is of pure soft copper, usually 
No. 22 B. & S. (1-40 inch 


in diameter), and is covered with a 


gauge 


wrapping of paper. The two wires 
for each subscriber’s line are twisted 
together in a pair, to prevent cross 


talk. The largest cables contain 1,200 
pairs, and many smaller sizes are used, 
down to 15 pairs. 

At the ends of a cable, and wher- 
ever a smaller branch cable is spliced 
on to it, great care is taken to seal it 
against the entrance of any moisture, 
as the moisture would electrically con- 
nect all the wires in the cable and dis- 
rupt telephone service 

Where the cables are to be placed 
underground a trench is dug and the 
required number of conduits or ducts, 
usually made of hard baked clay, are 
laid in and cemented together, so as 
to make long, smooth pipes, one for 
each cable. At the street crossings or 
other frequent intervals the ducts run 
into underground chambers of brick or 
concrete with iron covers. These are 
called manholes and give access for 
splicing on branch cables or pulling 
in additional cables as needed. 

Where the cables are to be carried 
erected and a 


overhead poles are 


strong steel rope called a messenger 
strand is strung along from pole to 
pole The cable hangs from this by 
galvanized hooks or rings about every 
eighteen inches 

We will now describe how the wires 
in the lead-covered cables, bunched 
together at the central office building, 
are connected to the switchboard in a 
flexible manner so that only the wires 
actually in use are connected to 
switchboard lines, and so that when 
a subscriber moves to another neigh 
borhood and is connected to a pair of 
wires in another cable this new pair 
ot wires can be connected to the same 
id number in the switchboard 
lor this purpose an iron framework 
called a main distributing frame is 
provided in the central office The 
cables from the street are brought to 


me side of this frame and the wires 


ire separated and soldered to littk 
Other 


switchboard are 


metal points called 


terminals 
ables trom the 
brought to the other side of the main 
distributing frame and their wires are 
imilarly separated and soldered to 
other terminals. Then each working 
line in the street cables is connected 
to the switchboard line of the proper 
number by means of a loose pair of 
wires called cross connecting jumpers 

On the main distributing frame are 
mounted also the protectors, one for 
each line, which keep lightning and 
other dangerous currents which may 
get on the street wires from getting 
to the apparatus in the central office 
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Troubleman’s Test Set 


Stewart Bros., Ottawa, Ill, have de- 
vised a test set which will watch the 
line for the lineman; that is, the test 
set will lead the lineman to the trouble 
over the shortest route without opening 
the line. When the lineman comes to a 
branch line, the test set will tell whether 
or not the trouble is down the branch, 
without opening the line. Where a line 
runs three ways, the lineman will know 
which way to go without cpening the 
line. 

The surprising statements of the man- 
ufacturers of the test set in the opening 
paragraph are based upon the fact that 
the lineman can climb a pole at any 
point along the line and, by use of the 
test set, tell which way the trouble is 
from him and about how far. A lamp 
is so arranged that when a line is clear 
it will not show when the crank is 
turned. If there is trouble, the lamp 
will show in brightness according to the 
distance the trouble is from the tester 
The test set works on either grounded 


or metallic lines 


41 


Fig. 1 show he c ctions fo . ‘oil ceive a iat 
g shows the connection for tell- cou, receiver, battery, generator, etc. 
ing which way a short-circuit is from The battery used is of ample size and 


the tester, and Fig. 2 the connections for 





locating a ground. It will be noted that 
Mabie. * ; u 

in locating a ground, one side of the set 

is connected to a ground wire, guy wire, 


or any other good ground connection. 





« 





Fig. 3—General Appearance of Stewart 
Bros. Test Set 








lig. 3 shows the general appearance Fig. 4— Troubleman Ringing with 
2 the Stewart Test Set. 

ot the set. It has a leather top cover 

] Pe nase , - - acta ; 

to protect it from the dust and weather will not freeze dry, and has lasted, in 

when not in use. It comes all complete ™@"yY Cases, two years. 


with all cords and clips ready for use The set is compact and light of 
The set is equipped with full talking weight, and will stand any reasonable 


apparatus, having transmitter, induction wear and tear. 
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Fig. 1—Connections for Ascertaining Direction 
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THE HOLTZER-CABOT MAGNETO 
RINGING MOTOR-GENERATOR 


Gives Uniform Ringing Current 


The Holtzer-Cabot Magneto Ringing 
Motor-Generator, which operates direct 
from the lighting circuit, and indepen- 
dently of a battery or contact auxiliary, 
ringing current 


that every exchange desires. 








Prompt delivery can be made from stock 


THE HOLTZER-CABOT ELECTRIC COMPANY 


BOSTON CHICAGO DETROIT NEW YORK 
PHILADELPHIA BALTIMORE ST. LOUIS MINNEAPOLIS 
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“Excuse It, Please” 


Upon a midnight, cold and clear, 


When slumber marks you for its 
own, 
You waken, with a start to hear 
The tinkling of the telephone 


\ sound that, heard in broad daylight, 


Possesses a peculiar charm, 
But, in the watches of the night, 


Invests your soul with wild alarm 


You rise with palpitating dread 
\nd, through the deep and spectral 
gloom, 
You stagger from your downy bed 
Unsteadily across the room. 

\nd standing in the wintry breeze 
Your nightie flapping to and fro 
\thwart your weak and _ trembling 

knees, 


You feebly cry, “Hello! Hello! 


“Hello! Hello! 


With chilling shanks and rising ire 


you feebly cry 


But you elicit no reply 
Except the singing of the wire 

Until in soothing tones and low, 
\s if your troubled soul to ease 

\ lady answers your “Hello” 
\nd shortly — says, 


“Excuse it, 
please!” 
“Excuse it, please!” when one is torn 

rom gentle slumber’s twilight zone 
\s frightened as if Gabriel’s horn 
It’s awful reveille had blown- 
When ripped untimely from his bed. 
When every nerve that he has got 
Is set on edge with cold and dread, 
Will he excuse it? He will not! 


s+ @ 


How can you hear a_ nickel ring 


three miles? Drop it in a pay station 

Wouldn't it be a wonderful world if 
telephone subscribers would wait for a 
telephone connecticn with the same pati- 
ence they wait to get into a moving 


picture theater. 


Worth Studying 


\ lady observing a mule owned by a 
colored boy asked: “What do you call 
your mule?” 

“IT calls him Utility.” 

“How did you come to give him such 


” 


a name? 
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“l’se been studin’ de animal and 
readin’ de papers. Dat mule gets mo’ 
blame an’ abuse dan anything else in 
de city an’ goes ahead doin’ his level 
best just de same.”—Wall Street Jour 


nal. 


- . ] 
Gathering the News! 
What would Reporters do these days 
When nose for news is all t 
When sixteen columns to each mat 
[s quite a small assignment plat 
And when editions come each hou 
rom presses of the highest power 
And people, anxious, on the street 
\re grabbing for the 
To know just what is going 
From Hackensack to Old Sar 


I say, how would they make the gra 
If TELEPHONES had not been mad 
Rips 


66UNT yD 

She Had “Wheel” ’Phone 

\ woman subscriber called the dis 
trict wire chief’s office at Eighth and 
Cedar streets one day 

With his usual alacrity and modulat 
voice, Gilmore Johnson, chief cler 
answered the telephone 

“My telephone is out of order and 
can’t make it go,” said the w. s 

“What kind of trouble are you ¢ 
periencing?” said Gilmore 


“T have a ‘wheel’ 


phone al d 
‘wheel’ won’t go around,” she answered 

Whether Gilmore sent a repairman t 
gerease the “wheel” or 
know. but he assured us he had it fixed 


The Emblem 


Sonatina in A Flat 
I caught her gently as she fell 
[ held her tenderly, 
While she, fair words and sweet t 
Let fall so gently in my ear, 
A-tingling with some strange emotion 
Some vibratory, rhythmic motion 
As I held her tenderly 
Was she so true as words would tell 
Or was she false deceiver? 
So dark yet lustrous to behold! 
So slender—yet so strong, so hold! 
One silken tress fell o’er my hand 
Ah! False or true I understand 
My telephone receiver. 


New York Globe 


Love’s Labor Lost 

\ successful old lawyer tells the 
following story anent the beginning 
of his professional life 

‘T just had installed myself in my 
office,” he said, “had put in a tele- 
phone and had preened myself for the 
lirst chent who might come along 
when through the glass of my door 


| saw a shadow Yes, it was doubt- 


less someone to see me Picture me 
then, grabbing the nice, shiny re- 
ceiver t my ev telephone “a d 
plunging int in imag ry ¢ ersa 
tior It ran something like this: ‘Yes 
Mr. S.,’ | was saying as the stranger 
entered the office: ‘I'll attend to that 
corporation matter for you Mr. |] 
had me on the telephone this morning 
and wanted me to settle a damage 
suit, but had to put nim off, as I was 
too busy with other cases But Pl 


manage to sandwich your case in be 


tween the 


Yes All right Good | bye.’ Being 


others somehow Yes 


sure, then, that | had duly impressed 


my prospected client, |] hung up the 


receiver and turned to hin Excuse 
me, sir, the man said, ‘but I’m from 
the telephone company I've come to 
connect your instrument’ Chi 


Your Telephone 
When | am 


not broke | am in the hands of the re- 


| am only a telephone 
ceiver. [| have a mouthpiece, but unlike 
a woman, I never use tt. Some fellows 
use me to make dates with girls, and 


girls use me to break said dates. Hus- 


hands call up their wives over me; wives 
call down their husbands over m« I 

. - he } . ‘ the 
never go anywhere but sometimes. th 
company comes, and takes me out—at 


all depends on whether you pay your 


bill or not. I am not a bee, but I often 
buzz in vour ear. I am the bell of the 
town and while I do not wear jewelry, 
Whether I do things 


| often get rings 
lot of people nail mail to the 


or not, a 
wall. I like music but the only music I 
ever hear is chin music I get all the 
popular airs, but the most popular one 


Exchange 


* * * 


is hot air 


The girl at the switchboard who gives 
you vour number is called an operator, 


hut she really is a “co-operator.” 
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ANTI-NOISE DESK TELEPHONES 


GIVE 


Absolute Elimina- 
tion of Side Tone and 
all Outside Noise. 


Because of 
Anti-Noise Trans- 
mitter. 








In the noisiest shops or 
offices the voice alone 
comes through clear as a 
bell. By its construction 
nothing else can affect the 
diaphragm. 


We will be pleased to sup- 
ply further information 
and quote prices on any 
* oF 4 lagnavox anti-noise desk telephone, Type B-\. The recetver quantity for immediate 


ring ball joint The anti-noise transmutter shipment 
n the mounting sleeve. 


Commeny $3 Oakland, California 


's adjustabl 


The Magnavox 


43 























The Passing of the Wood Telephone Cabinet 








We manufacture and sell many wood cabi- 
net telephones, but—wood suitable for 
the manufacture of telephone cabinets is 
practically exhausted—will soon be impos- 
sible to buy at any price. Steel cabinets 
must eventually be used. Why not begin 
now to use the Federal Steel Telephones? 
Lower in price, higher in quality. 








Federal Telephone & Telegraph Co. 


Buffalo, New Dork 





Magneto Steel Wall Telephone Type No. 315 
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Telephoning and Its Relation to Business 


An Article in Telephone Talk Advocating Teach- 
ing in Public Schools the Art of Telephoning 


OME DAY the art of telephoning 
will be taught, if not in public 
schools, at least in those institu- 

progressive 
principles of 


inculcate in 
people the first 
In schools and colleges much 


tions which 
young 
business. 
attention is paid to instructing pupils in 
stenography, typewriting and bookkeep- 
ing; but telephoning, which has as much 
with the and successful 
conduct of business as anything else, is 
left to be picked up after a student has 
graduated and entered an office. Until 
such times as instruction in telephoning 


is added to the curriculum of business 


to do proper 


colleges, the assistant in a business office 
must learn by experience. 

That good telephone service in an in- 
suc- 


stitution is a definite factor in its 
cess is brought to mind by an article 
in October System magazine by Miss 
Myrtle Smith, operator of the 
Cadillac Motor Company. She writes at 
some length to show how the private 
branch exchange of that com- 
pany has been improved, developed and 
kept up to a pitch which assures the 
management that it is getting good 
Private branch exchanges in a 
and Miss 
sugges- 
make an 


chief 


system 


service. 
city are in number, 
Smith’s 


of value to 


many 


article contains many 


tions those who 
annual appropriation for the purpose of 
between the firm 


expediting business 


and the patron on the outside: 

“When a 
private branch telephone exchange lifts 
the receiver off the hook, he expects an 
immediate answer. When he has given 
his call to the operator he expects serv- 
followed, and he 


business man who has a 


ice; his call must be 
wants a report on it without delay. That 
is why he has a private branch ex- 
P.B.X., for short. Sut 
many really get this service? Not many. 

“When outside 
this man, is the call put in personally, 
or does this outside party have to tell 
this call 


secretary has 


change how 


someone from calls 


his secretary to try to put 
through? Too 
to do the calling. 

“T know 


tions exist. because I have come in con- 


often the 


these condi- 


unsatisfactory 
tact with them in many companies. In 
fact. it is the daily failure of many 
P.B.X.’s that takes me to them in some- 
thine of an advisory capacitv, and al- 
most invariably the local telephone com- 
blame for all the 
company, 


.panv gets the poor 


service outside the when 


usually the trouble is right in the P.B X. 
service. 


“Men ‘put up’ with wretched service 


day after day, while they try to fix the 
blame for it on someone outside of their 
own organization. And usually the rem- 
edy lies right there within their own 
reach. 

“The private 


door through which comes much of your 


branch exchange, the 


jsanenapdseissnsiietninnistemnipesestiessisdecintsnemmeeisnieeee ~ 


EPIGRAMS BY THEODORE 
N. VAIL 
“Qualifications of a high-salaried 
man: He must have ability, judg: 
ment, courage, enthusiasm, self-con- 
fidence, energy, initiative, foresight 
experience, a great knowledge of 
human nature = and_ personality 
enough to be a real leader of men. 
“He must take infinite pains in 
small things as well as in large. 
He must demand of himself as well 
as of others nothing but the best. 
“He must have backbone and a 
real desire not only to excel but to 

serve. 

“Imagination is like a very spir- 
ited horse—most valuable where 
the horse is useful, but it must be 
harnessed, saddled, and bridled 
Without saddle, bridle, or harness 
or complete control, a splendid 
horse would, if you tried to use 
him, only destroy, not accomplish. 

“Reflection: —Without reflection, 
| observation or imagination is use- 

less, and without concentration re- 

flection is valueless. 

“Memory Cultivation: — Memory 
is valuable, but don’t load your 
mind with immaterial things or 
things where correctness and ex- 
actness are essential and which can 
be easily obtainedfrom a reference 
book. 

“Let a young man see to it that 
he Increases his earning power to 
the highest point of which he is 
capable, and a salary commensurate 
with his worth will be forthcoming 
sooner or later—sooner rather than 
later, as a rule.” 

“! would emphasize that it will 
be your own actions and the ex- 
perience and knowledge  gaine@ 
from them, that will mould you and 
make for you your place as active, 
responsible members of society. 

“Every act, small or great, will 
have some influence on vour fu- 
ture; it will have its part in the 
formation of your character. Be 
careful, therefore, that each act is 
a rightful act, and one that will be 
part in the formation, for you, of 
a good and worthy character and 
reputation.” 





business, can be an attractive entrance 


that 
a formidable 


welcomes callers, or it may act as 


barrier to those who try 


to approach you; made one of the most 
convenient and valuable instruments that 
help you conduct your business every 
day, one of service to yourself and those 
who do business with you, and a thing 


of practical economy for your company.” 


In describing the service of the Cadil- 
lac company it is pointed out that reli- 
ance is not placed on printed instruc- 
While 


as they go, the great thing is to study 


tions. these are of value as far 


the peculiarities of the service of each 
particular office, and, further, to study 
the cranks of those who cause trouble. 
In the latter instance, the manner to be 
best service is 


adopted to secure the 


discussed with the person concerned, 
with his 
chief 


shock 
\fter explaining to the person 


\nyone experiencing difficulty 


messages is given the 


telephone 


cperator, who acts as a sort of 
absorber. 
who is “up in the air” how useless it is 
to take up central’s time, she offers to 
After he 


how easy it is to. get the right service, 


get the number wanted. sees 
this subscriber atttomatically becomes a 
co-operator. 

It is that 


explanations count, as the person’s wrong 


contended these personal 
methods are picked out and he is shown 
how to correct them. 
rather odd for a 


P.B.X. 


businesslike 


It sounds girl in 


charge of a to correct men who 


should have methods, but 
few of us are 
that 


correction would be in order if we would 


it is very probable that 
telephoning but 


so right in our 


accept it in the spirit with which it is 
tendered. 

The article goes on to explain what 
effort is taken to have the business 


looked 


coached, not 


after, how the operators are 


only in general routine, 


but in matters that develop daily; how 
enthusiasm is maintained in the operat- 


ing force; in short, the methods are 


detailed of a bright girl whose idea is 


to give a service on a par with what 


the head of the business would have 


in any department. The article is in- 


structive and contains many ideas for 


the constructive mind, 


Aw, Shucks! 


Mo'nes 


long-distance call 


Des 


time on a 


\n operator in worked 
for some 
subscriber, but was unsuccessful 
called 


effect at the 


for a 


in reaching the party Report 


charges were not in time, 
given the 
asked, 
She answered, 
“Wait 


She 


and after the operator had 


last report to the subscriber he 
“Any charges, Central ?” 
“No, sir.” 
here on the 
HY eg” 


dime and a nickel. 


right 
told 
deposit a 


Then he said, 


line, will you?” 


heard him 
Then 


hung uj 


hm and 
he said, “That’s 
for you,” and Northwestern 


Bell 





